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ABSTRACT 
• 

This report ranks and describes California's geographic ,nd 
end-use markets which could directly use low and moderate 
temperature geothermal resources, as well as those which have the 
highest potential for near-term commercial develop ent of these 
res urces. Building on previous market surveys, the assessmen 
determined that out of 38 geothermal resource areas w"th character­
istics for direct use development, five areas have no perceived 
impediments to near-term development: S sarville, Litchfield, 
Ontario Hot Spring, Lake Elsinore, and the Salton Sea Geothermal 
Field. Twenty-nine applications were compared with previously 
selected criteria to determine their near-term potential for 
direct use of geothermal fluids. Seven categories were found to 
hav the least impediments to development; agriculture and 
district heating applications are considered the highest. 

Ten-year projections were conducted for fossil fuel displacement 
from the higher rated applications. The report concluged that 
greenhouses have the greatest displacement of 18 x 10° therms 
per year. 
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SUMMARY 

This Phase I repor assesses the potent·al geothermal direct-use energy 
market and its application to projects in California. Project identifi ­
cation effort is to be focused on those that have the highest probability 
for near-term successful commercial operations. Near-term herein means 
2 to 5 years for project implementation. Phase It of a two phased effort t 
has been focused on defining and assessing: (a) the geothermal direct­
use resources that are suitable for near-term utilization, and (b) the 
generic applications (municipal heating districts, horticultural green­
house firms, laundries, etc.) that are suitable for near-term projects. 

Phase II will focus on defin,tion and analysis 9f specific applications 
at specific sites. Emphasis will be given to near-term projects with 
the potential for replication over a road geograp ic distribution in 
the state. 

The report builds upon prior and recently completed market analyses and 
surveys. It emphaslzes the economic development aspects of dire t use 
projects. In addition to the prevlously extensively studied industrial 
sectors, it includes consideration of intensive growing and raising of 
agricultural products. district heating and cooling and waste processing. 
Also considered are geothermal power plant effluents as an energy source. 

Agriculture is the most important "ndustry sector of application for geo­
thermal direct energy projects. For this study, the generic scope of 
agriculture includes all grow·ng, raising and processing in the entire 
food chain, forestry and hor :ulture. Its importance 's based upon: 

o	 Being first or second in its por ion of the gross state product (~SP) 

o	 Best fit with most geothermal resources in that the agri-industry 
process and space cond,tioning requires low-to-moderate temperatures ­
geothermal fluids in range of ~- - 150°C (80 - 30QoF). 

o	 Agriculture exists in every county and hence has the best chance
 

for co location with geothermal resources.
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o	 Agriculture has the most need for an economic assist, such as is 
possible through use of low-cost geothermal energy. 

Following closely on agriculture. District Heating and Cooling (DH&C) an 
its sub sets of related applications is a high priority application. It 
is necessary for the economic development and use of a hot water energy 
resource. DH&C, with "ts mu1tip e applications, permits the orderly use 
of "cascaded" energy and the consequent full use of a given resource in 
an optimum economic manner. 

The report has been prepared as a reference document for use by the 
California Energy Commission staff, other state and local agencies. de­
velopers of commercial/industrial complexes and energy/utility systems, 
and local agencies contemplating geothermal development. It should be 
noted that the relative remotene s of most economic useable sites is a 
serious detract'on that must be compensated for in the economic development 

associate with the use of this resource. 

Five e nomic development regions in the state, containing recognized 
geothermal direct-use resource, have been defined. Thirty-eight direct 
use resources have been evaluated in these regions. After assessment 
against pre-selected criteria, twenty-seven have been rated with a priority 
of I. lIar III, thereby qualifying them for further marketing effort. 
The five areas with a priorlty of are summarized in Table 1. These 
areas have no perceived impediments to near-term development. 

wenty-nine generic categor"es of applications were assessed against pre­
viously selected criteria to determine their near term potential for 
direct use of geothermal fluids. Some twenty industry, commercial and 
institutional application categories were rated with a priority of I, 
I or III and warrant further marketing e forts. The seven categories 
with a priority of I are listed in Table 2. These categories were found 
to have the least impediment to near-term application projects. 
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The total results of Phase I are summarized in ngure and Table 3.
 

Figure 1 describes the regions and areas with their priorities.
 

Table 3 lists the generic application se tors and their priorities.
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TABLE 1
 

PRIORITY I RESOURCE AREAS
 

Region/Area Rationale 

Sierra-Cascades 
C-5 Susanville City of Susanvil e is the community 

with the most advanced stage in mod­

erate-to-low temperature developments 
in Cal "fornia. 

C-7 Litchfield largest direct-use project under con­
struction in California, plus planned 
industrial development. 

Imperial-Desert 
0-9 Salton Sea Field Calipatria has pre-zoning, a moderate 

temperature well, letters for hookup 
from existing industry and a project 
initiator. 

South Coast 
E-2 Ontario Hot Springs Good resource, plus transportation, 

industry and community services. 

[-7 Lake Elsinore Good resource in the city, plus 
nearby industry and industrially­
zoned land. 
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TABLE 2 

PRIORITY I GENERI AP LICATIONS 

Applicat'on Categories	 Rationale 

I.	 District Heating &Cooling
 
DH& )
 

1.	 Intra-Community Systems One of two necessary foundations 
for large scale utilization. 

2.	 Parks of Commerce The second necessary foundation for 
large scale utilization, 

II.	 COlTITIerc'a 
1.	 Retail Sales These are sub-sets of DH&C that lend 

themselv s to different schemes of 

2.	 Retail Services implementation such as "mini-dis­
tricts" and public-assisted financing. 

3.	 Public Facilities The retail sales and services areas 
offer the opportunity for significant 
expansion of a OH&C system hrough 
private financing. 

III. Intensive Confined Growing 
1.	 Horticultural Products State-wide growth industry; extremely 

energy sensitive with peer groups 
entering geothermal use; world-wide 
geothermal utilization. 

IV.	 Waste Processing &Methane
 
Generation Use of geothermal heat can double
 

thane yield. Possibility for geo­
thermal cogeneration. San Bernardino 
demonstration planned. 

- 5 ­



Opp RTUNITIES FOR CALIFORNIA COMMERCE
 

REGION D 

02--* 

/ IMPERIAL DESERT 

J REGION C .~ I SIERRA-CASCADES 

I 
* 7 I 
50'0 * 

SOUTH COAST 

REGIO E 

( 

REGION B 
S.F. BAY 
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FIGURE I 

GEOTHERMAL REGIONS &AREAS 

Regions/Areas Priority Regions/Areas Pri ori ty 

Region A - Geysers Region D - Imperial-Desert 

A-l Clear lake IV 0-1 Coso Hot Springs V 

A-2 Wilbur Hot Springs V 0-2 Trona II 

0-3 Randsburg IV 
Region B - San Fran. Bay Area 0-4 Twenty-nine Palms III 

B-1 Calistoga II 0-5 Desert Hot Springs II 
B-2 Sonoma-Valley of the Moon II 0-6 Palm Desert IV 

B-3 Napa Valley III 0-7 Mecca II 

0-8 North Shore V 

Region C - Sierra Cascades 0-9 Salton Sea Field 

C-l Surprise Valley III 0-10 East Mesa Field II 

C-2 Kelley Hot Spring II 

C-3 Likely III Region E - South Coast 

C-4 Bassett-Kel og Springs III E-1 Paso Robles II 

C-5 Susanvi 11 e E-2 Ontario Hot Springs I 

C-6 Wendel-Amedee ! I £-3 Aqua Caliente V 

C-7 Litchfield I £-4 Oja i V 

C-8 Sierra Valley I I E-5 l.A.-Huntington Beach I I 

C-9 Fa1e's Hot Springs IV E-6 San Bernardino I I 

• C-10 Bridgeport I I E-7 Lake Elsinore I 

C- 11 Mono Bas i n V £-8 Winchester Area III 

C-12 Mammoth Lakes II E-9 Warner Hot Springs III 

C-13 Keough Hot Springs V 

C-14 Lake Isabella II 

LEGEND 

Region Boundary 
Indistinct Region Boundard 
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TABLE 3 

GENERIC APPLICATIONS AND HEIR PRIORI ES 

Generic Appl 'cations Priority 

I. District Heating &Cooling 

1. Intra-Community Systems I 

2. Parks of Commerce - Space Htg., Process Energy I 

3. Small Scale E ectric II 

II. ommercial &Public Facilities 

1. Reta il Sa 1es I 

2. Retail Services I 

3. Public Facilities 

III. Intensive Confined Growing 
1. Horticultural Products I 

2. Red Meats - Pork & eef II 

3. Poultry &Eggs I I 

4. Solid Vegetables I I 

5. Fresh Milk Dairy II 

(including pasteurizing) 

6. Aquaculture V 

IV. Waste Processing &Methane Generation I 

V. Food & Kindred Products 
1. Meat Products I I I 

2. Dairy Products III • 
3. Fruit &Vegetable Processing II 

4. Anima Feed Processing III 

5. Bakery Products V 

6. Beverages IV 
VI. Lumber &Wood Products 

1. Sawmills &Planing Mills V 

2. Furniture &Wood Products II 
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VI L Selected Paper Products 

1. Paperboard Containers I ! 

2. Paperboard Mills II
 

VII 1. Selected Chern; als & llied Products
• 
1. Agricultural Chemicals V
 

2. Industrial Inorganic (salts) IV
 

3. Industrial Organic V
 

4. Plastics, synthetics V
 

5. Minerals, ground or treated IV
 

IX. Geothermal Electric 
l. Effluent Resource III
 

• 
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INTRODUCTION 

The State of California has more geothermal resources identified to 

•	 
date than any other state in the U.S. 44 ,52* A major portion of these 

are hydrothermal in nature and most suitable for direct utilization 
of heat energy. Based upon historical and pilot projects currently 
underway, it is expected that development and use of a significant 
number of resource sites will be environmentally acceptable and that 
such projects can be developed in the near term. Extensive utilization 
of this alternative energy resource will be paced in part, by successful 
commercial demonstra ion. Acceleration of such utilization is a goal of 
the California Energy Commission activities in marketing this resource. 
This study focuses on identifying those resource sites and those appli ­
cations that can be combined into near-term direct use projects. For 

this study, two to five years for project start is considered near term. 

This report builds upon prior and recently completed market analyses and 
surveys4,7,35,38,75 and emphasizes the economic development aspects of 

direct use projects. 

The nature of geothermal direct energy - a hot water resource - requires 
an economic development approach 0 to the establishment of the energy 
supply system. The cost effective requirement for cascading of the hot 
water energy through multiple applications, either in a large single 
entity complex or in several individual entities in a "park of cormnerce" 
(industrial par ), results in a conventional commercial development venture. 

In addition to the industrial sector. the report 'neludes consideration 
of intensive growing and raising of agricultural products. district heat­
ing and cooling, waste processing and also considers power plant effluents 

as an energy source. 

* Bibliography, References and Contacts Numbers 
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This form of energy fits well with most agricultural processes; es­

pecia-lly with intensive, confined growing of crops and livestock under
 

controlled environmental conditions. Greenhouse operations, confined
 
raising of premium pork, poultry raising and aquaculture are examples.
 
These applications require experienced, high technology personnel and
 

management that has an in-depth knowledge of the business and thei
 
product markets. One must caution that this report is not intended to
 
enc urage entrepreneurs to enter into a new business and simultaneously
 

to take on the develop ent of a geothermal resource. This form of
 
double jeopardy normally discourag s financiers and historically has
 

resulted in numerous business failures.
 

For near-term development, it has been found that decision making with­

in firms considering alternative energy resource sites is primarily con­

cerne with economic development factors70 beyond the technical aspects
 

of res urce selection. 38
 

The marketing of geothermal direct use must be factual and assertive.
 
It must be recognized that the overall geothermal program will be influ­

enced by the current status of the U.S. economy. On the other hand, the
 
relatively low cost of geothermal direct energy combined with the alter­

native energy financing available through the California Financing Auth­

orities (and other sources outlined in References 86 and 92), plus the
 
alternative energy tax incentives can permit ne projects to move for­

war. he forth-coming de-regulation of natural gas can become a signi­


ficant forcing function in th's area.
 

For a successful project, an "initiator ll person must be responsible for
 
the definition and development of the pro'ect. This person must be
 
highly rna ivated, a roblem solver, and be persistent, dedica ed and
 
committed (preferrably finan ially tied by investment, salary or other
 

lock). This all-out commitment ;s required to assure a soun definition.
 
pro'ec focus and the ab"lity to keep the project alive during th
 

startup phase.
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i This report covers the first phase of a two-phase project. The Phase 
effort has been focused on evaluating the direct use geothermal resources 

in the State and selecting and assessing those generic applications that. 
when combined with a suitable resource, can become a near-term proje t. 
The Phase II effort will be directed to refine the higher priority appli­
cations and to identify and define candidate projects. 

It should be noted that the effort is focused to select near term oppor­
tunities rather than to identify all possible opportunities. It is 
planned that all raw data in terms of sites and applications considered 

b~ filed in the geothermal information center being established at the 

California Energy Commission, which will permit the extension of this 
mark~ting effort as an ongoing activity in support of the longer term 
opportunities. 

The California Energy Commission has a wide variety ot energy publica­
tions concerning conservation and a ternative energy technologies. For 
a publications catalog, contact: 

California Energy Commission 
Publications Unit - MS#50 
1111 Howe Avenue, Suite 613 
Sacramento, CA 95825 

To order by telephone, call (916) 920-6216 

• 
For further information regarding geothermal direct-use and small scale 
electric development in California, contact: 

Justin Tierney 
Geothermal Program 
California Energy Commission 
(916) 924-2618 
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METHODOLOGY AND RESULTS
 
The purpose of Phase I of this two-phase effort is to identify Calif ­


ornia's geographic areas and end-use applications with the greatest
 

potential for near-term successful geothermal direct-use development.
 

he results of Phase I are to be used to help focus government and 

industry development of the State's abundant geotherma resources 

suitable for direct-use applications. The Phase I effort includes: 

o	 A literature earch and assessment of recent related market analyses. 
o	 A geographic grouping of potential geothermal direct-use resources. 
o	 Development of screening and rating criteria and use of them in 

assessing the potential resource sites. 
o	 Development of screening and rating criteria and use of them in 

assessing end-use applications for near-term project potential. 

Based upon prior 'ndustry contac s and survey efforts,7,19,38 economic 

development factors70 have been emphasized in screening an rating 
criteria in this report. 

In performing Phase I, the state has been divided into economic devel­

opment regions, geothermal areas and specifi sites. Criteria for eligi­
bility as near-term sites were developed and the areas and sites have 
been assessed against this criteria, An overlay map of the state has 
been prepared, Figure 1, and field surveys conducted. An aerial photo 
survey of the areas and most sites was conducted to record the geo­
graphic characteristics as well as the location of existing local agri ­
business, industry and commerce in the area. S ate and county agencies 
were contacted to obtain dat- the current economic and institutionalI 

posture of the counties containing potential s·tes. 

To identify potential applications, prior market analyses were reviewed 

and contacts with state agencies and rade associations were initiated. 

In addition to the Standard Industrial C1ass"ficat·ons pertinent for 

near term, direct-use applications, district heating and cooling, 
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commercial services, intensive growing of agricultural products and 

waste processing were added to the applications. Economic development­

oriented criteria has been developed and the applications have been 

assessed in preliminary form. Initially, it was believed that generic 

applications could be assessed based upon an analytic approach and 

that matching to potential sites could be condu~ted during Phase I. 

For graphic reasons, as well as Phase I limitations in knowledge of 

all siting requirements for individual industries, assignment of 

industry to si es or areas is being deferred to Phase II. In Phase I 

the effort has been focused on the rating of the generic applications 

and identifica i n of meaningful characteristics to guide the effort 

in Phase II. 

For assistance in the CEC's compliance with the Biennial Report re­

quirements, an estimation of the potential for conventional energy 

d"isplacement and general trends relating to California1s future energy 

pic ure has been made. It should be cautioned that such displacement 

estimates are very sensitive to time and circumstance related factors, 

such as actual rate of deregulation of natural gas, foreign oil supply 

rates and prices, the overall health of the economy and cost of financing 

as well as the relative degree of conservatism of the estimator. 
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Geothermal Direct Use Resources 

Regions 

The regions have been selected on the basis of grouping pertinent direct 
use resources in geographic segments that have comm n economic develop­
ment conditions. The economic development regions are: 

Region A - Geysers - Principally Mendocino and Lake Counties and 
the Wilbur Hot Springs Area in Colusa County. 

Region B - San Francisco Bay Area - Sonoma-Napa counties north of 
San Francisco. Contra Costa and Alameda counties south to in­
clude Monterey and those coast range areas bounded on the east 
by 1-5 and on the west by the Pacific Ocean. 

~egion C - Sierra-Cascades - From the northern Kern County-Lake 

Isabella area north, along the ~astern side of the Sierra Crest. 
but west of Coso Hot Springs. including the livestock raising 
areas in Mono and Inyo counties to the Oregon border. bounded 
on the west by the Sierra. including Sierra Valley. Lassen Park, 
Mount Shasta and 1-5 to the Oregon border. 

Region 0 - Imperial-Desert - The area east of the south coast region 
to the Nevada border and north along the eas ern side of U.S. 395 
up to and including Death Valley National Monument. 

Region E - South Coast - San Luis Obispo to San Diego counties, 
bounded on the east approximate y by 1-5 and the San Bernardino­
to-Santa Rosa Mountains Wilderness Areas. 

Areas
 

Geothermal direct-use resource areas wi hin each region have been se­

lected for evaluation on the,bas;s a potentia near term development.
 
In general terms, the selected areas will have identified or au horita­

tively projected resource characteristics that meet or exceed the follow­

ing energy supply criteria that emphasize cost effectiveness.
 

1.	 Reservoirs with fluid temperatures of greater than 50 C 
(122°F). Preferred temperature are greater than 60°C 
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(140°F); however, heat pumped systems can operate at lower 

temperatures for certain applications. Currently the IRS 

will no grant tax incentives for fluids below 50°C or for 

the use of heat pumps. However, a commercial greenhouse pro­

duction Gf seedling conifers for reforrestation has operated 

successfully using a 28°C (83°F) geothermal resource. Fluid 

temperatures in the range of 27-38°C (80-l00°F) can be used 

for convective heating, sewage pond heat'ng, etc. This is 

especially true if these low emperature fluids are at the 

bottom end of a cascade. However, one must recognize that 

these lower temperatures require larger heat exchangers 

(increasing capital cost) for a given thermal load. A site 

with low temperatures would not be able to be cost competitive 

with a site that has fluids above 50°C and can offer the ta 

advantages and have ower capital and operating costs. 

2.	 Well depths of less than 760 (2,500 ft.). Preferred well 

depths are 460m (1,500 ft.) or less, which permits use of 

more conventional water well drilling equipment. 

3.	 Geothermal fluid total dissolved so ids of less than 5000 ppm. 

It is desirable that fluids contain less than 10 0 ppm and are 

of agri ultural quality for consumption or surface disposal. 

Prim ry heat exchangers will probably be required for fluids 
having over 4000 ppm. 

4.	 Resource/well sites less than .6 km (1 mi.) distance from 
a potential r actual application site. 

5.	 Short term local permitting process. Exploratory well actua 

permitting of less than 90 days and total project actua 
permitting of less then 9 months. 

Communities contemp a 1ng development of nearby resources should recog­

nize that the above criteria can already be met by a number of geothermal 

areas. Hence, those communities not meeting one or more of the e cri ­

teria will no be competitive in terms of cost f develo ment/price of 

energy, attraction of indu try users and state support. 
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The potential areas have been further assessed against the following 

economic development factors70 : 

1.	 Proximity to an adequate labor base. This implies a population 

center with trainable, emp oyable personnel in quantities ade­

quate for potential end users. 

2.	 Adequate transportation in terms of truck routes, air freight 

terminal under 100 mile distance and/or, to a lesser extent, 

rail services. Distances of over 100 miles from major markets, 

trade centers or distribution centers is a serious site limita­

tion. Remoteness of most resources requires an energy pricing 

tradeoff with the added transportation costs. 
3.	 Proximity to community services. The resource site falls within 

a reasonable respon e time for police and fire protection, 

hospital services utilities including adequate consumptive or 

process water supplies, employee training facilities, etc. 

These are typical community services expected by commercial, 
industrial or agri-business firms when siting a new facility.38,70 

~	 Local sources of raw materials, such as crop lands capable of 
ompetitive production of crops Ihat will be consummed or pro­

cessed by the application entity, timber for sawmill operations, 

solar insolence (sunlight) for greenhouses feed crops for 

livestock and dairies. 
5.	 For district heating, an adequate, concentrated heating (or 

cooling) 10 d in exce s of 400,000 therms/yr. Preferrably the 
annual load should be 600,000 therms or greater. The lower the 

district heating load the more important the commercial/indus­
trail load becomes. 

6.	 For energy-sensitive applications, reasonab e utility rates for 
electricity, water and sewer ore requirea. The geothermal supply 
system must be designed and operated to assure a non-interrupti ­

ble supply of heat. 

7.	 Competitive reasonable land costs for new plant sites. 

8.	 A favorable business climate and community attitude, ith local 
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government institutiona capacity that is conduciv to the 

development of both the resource and the appl 'cations' facilities. 

9.	 Attractive living conditions (e,g., housing, shopping facilities, 

schools, med'cal facilities) and recreational opportunities. 

10.	 Local fin ncia institutions with the ability to develop com­

petitive financing and/or service the project financing that 

is developed at major financial centers. These are at east 

branc banks or branch savings and loan facilit'es. 

11.	 Other regional and site specific f ctors that can affect 

economic development decisions. A by-product stream from an 

ex'sting plant that could be used to ttract a new plant is 

a positive factor. An otherwise attractive resource that topo­

graphica ly may have very limited areas for siting of a user 

facility is a negative factor. 

These facto s are relative from area to area, When applied to specific 

sites, they are a measure of that sites' relative competitive position 

with other sites. 

In ass sing the candidate areas, a factor is ra d "+" if it is fulfilled 
or in place at the peciflc si~e. If the factor does not exist in the 

area or is significantly deficient, it is rated "__ ". If data on a factor 

for a site is not available or if the data are somewhat marainal, the 
factor is rated 110", 

After all areas were assessed using the criteria and economic development 
factors the areas were tabulated and an overal priority rating assessed. 

his priority rat"n9 reflects the +, --,0 ratings, relative importance 

of specific factors, sp ciflc knowledge of the area and any overriding 

factors. -he ratings were reviewed by EC and other sta e agency staffs 

and a conference convened 0 discuss the findings, The urrent priority 

ratings reflect this review proce s. Data for each site were obtained 

from literature, cognizant tate agencies, local governmental ent"ties, 

site visits and the aerial survey. 
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Rating of Areas 

The following charts identify the areas by regions. their location by 

county and the pertinent we ls and springs using the county code num­

bering system of the California Division of Mine and Geology Geother­

mal Resources of California Map, 1980. 30 The highest published tempera­
ture source up to 150°C (30QoF) is listed. Temperatures listed at 

variance from the CDMG Map have been obtained from more recent sources 

of data. It is expected that sources at temperatures above 150°C will 

be reserved for electric power generation and that, at best, direct use 

applications will be able to utilize such sources only as a cascade from 

the power plant. This is most likely to be possible, initially, in the 

Imperial-Desert or Geysers Regions. To date there have been in titution­

al impediments to such ut·lization. The range in well or resource depths 

is listed. The highest published brine content in terms of parts per 

million of total dissolved solids is listed. In most cases the DMG Map 

s the data source. The economic development factors are rated with 

+, -- or 0 as explained above. Comments regar ing specific limitations, 
assets or required mitigating actions are included. Finally, as explained 
above an overall rating from "III to IIV" is given, with a "I" being a 

top priority resource On general terms without special considerations 

for specific applications . 

.. 

- 19 ­



TABLE 4 - RATING OF GEOTHERMAL RESOURCE AREAS Sheet 1 of 19 

GEOTHERMAL 

DIRECT-USE RLGIONS 

AND AREAS 

I.J.J 
0 
a w 

VI 
>- 0::: 
I-W 
zl:O 
~ ::E 
0:::> 
UZ: 

VI 
W 
0::: 
:::> 
1-­
c:( L.L. 
0:::0 
I.J.J~ 

Cl.. 
:;:u 
lLJO 
I­

VI 
0::: 
lJ-J 
f-
lJ-J 

X 

Z 
....... 

:r:
f­
0­
W 
n 

-
I­
W 
L.U 
L.L. 
--­

Q 
I.J.J 
> 
---I -
°VlE:i
VI Of-
VI ............. 
--l-l0 

0 
_ 

---JVl<.!) 
c:: ::E 
f­ '--' 
0 
f-

w 
VI 
c:( 
a:l 

0::: 
0 
co 
e::( 
-l 

Z 
0 ...... 
f-
c:( 
f­
0::: 
0 
0­
Vl 
z:: 

~ 
f-

V) 

u 
> 
VI 

:­
f­
.-. 
z:: 
:::> 
::E 
:E: 
0 
U 

VI 
-l 
c:( ...... 
0::: 
W 
I-
c:( 
x 
3: 
e::( 
0::: 

Cl 
c:( 
a 
-l 

f-
e::( 
w 
:r: 

V) 

I..LJ 
~ 
c:( 
0::: 

:­
I­...... 
-l ....... 
l­
:::> 

VI 
I-
Vl 
0 
u 

Cl 
z 
e::( 
-J 

lJ-J 
f-
c:( 
:E: ...... 
---I 
U 

Vl 
VI 
w 
Z ...... 
VI 
:::> 
co 

V) 

Z 
f­...... 
Q 
Z 
a 
U 

<.!) 
z ...... 
> ...... 
-l 

<.!) 
t.!l z 
Z ....... 
...... I-
u I-
z ....... 
co:( :E 
Z 0:::- w 
L.L. 0... 

V) 

:r: 
0­
c:( 
0::: 
<.!) 
0 
l­a 
:r: 
0­

1\. Geysers Region 

1. Clear Lake LK 
8-24 

I(ex­
~ept 

LK9) 

150 
(302) 

424 
(1391 ) 

385­
3000 

+ - + 0 0 0 - - + + - yes 

N 
o 

2. Wil bur Hot 
Springs 

CO 
2-7 

61-69 
(142­
56) 

N.A. 25,000 
to 

28,900 

- - - - - 0 

! 

, 
I 

I 

+ 

I 
I 

1 

, 

+ -

i 

-

i 

+ iY es 

(!) 
z: ...... 
I-
c:( 
0:::

COMMENTS AND 
OVERRIDING FACTORS 

---I 
---I 
c:( 
n::: 
L.U 
> 
0 

Potential exists for IV 
cascading from electric, 
generating facilities J 
pl anned for area. Hi s I 
toric institutional 
barriers. 

Community attitude in 
the ililmedi ate Wi 1bur 
Hot Springs towards 
geothermal use other 
than spa/medicinal uses 
has been negative in 
the past. 

~ 

V 



•
 

TABLE 4 - RATING OF GEOTHERMAL RESOURCE AREA	 Sheet 2 of 19 

W 
I-

Vl ~ w ......
l ­ ....Je:( Vl 

Ua::: l-
V) 

Vl>- a VlI- U W 

....J Cl 

...... :z: ...... ..... z: VlI- <t: :=J:=> -l co 

a o 
l' 

a o 

z 
o ...... 
I ­
o<:J:: 
I ­
IX 
o 
0.. 
Vl 
z: 
~ 
I ­

+ 

+ 

Vl 
:z: 
I ­..... 
o 
:z: a (!) 
u :z: --. 
<.!l U 
z: z: 
...... e::( 
:> Z ............
 
-l L.L.. 

+ + 

+ + 

(!) 
z: ...... 

Co!)
z: ....
1= 

Vl 
::t: 
0­

~ 
(!) 

COMMENTS AND 
OVERRIDING FACTORS 

l ­
e::( 
ex: 
-l 
-l 

...... a ~ ::E 
ex: 
I,.1J 
0.. 

I ­
0 
::t: 
a.. 

W 
:> 
o 

- 'yeslHistorical use for III 
space heating and 
health spas. Desire 
wi ne process i og. Hea t ­
ing district for city 
has potential. Per­
mitting can be lengthy 

o Iyes IAlthough tempera tures II r 
are<50°C(122°F), the 
resource is generally 
at shallow depths and 
well situated for co­
located applications. 
Desire wine related 
applications. Resource 
is in basic exploratory 
phase of development. 

GEOTHERMAL 
W-J 
o 

DIRECT-USE REGIONSIS 
V)

>ocr 
I-l.I.J 

AND	 AREAS 15 ~ 
o:=> 
UZ: 

B.	 San Francisco 
Bay Region 

V) 

IJJ 
r:r:
 
=:J
 
1- ­

<:.t: L.L..
 
r:r:o 
w .........
 
0.. 
:::EU 
Wo 
I ­

V) o 
ex: W 
w ::> 
I ­ -l 
w o:E ~ Vl 

.......z: w .....0 
Vl 

W 

u­
:I:--l 
I- < 
0.. I ­
w ao I­

~ 
IX 

VlW 
Of­
-- ......
....J....J _ 
0 
V) <!> 

:::E 
.........
 

w 
Vl 
o<:J::co 

IX 
0 
ro 
e::( 
....J 

1. Calistoga NA 
3-6 

24-13746-350 
(75­ (151­
280) 1148) 

660­
710 

+ 

N 

2. Sonoma 
of the 

- Valley 
Moon 

SN 121-46 
-13 (70­

115 ) 

91­
(298) 

260·· 
650 

+ 

V) 
u 
::> 
V) 

>­
I ­
...... 
:z: 
:=> 
:E 
:::E 
o 
U 

+ 

+ 

V) 
....J 
e::( ...... 
IX 
UJ 
I-
c:(
::E 
3: 
e:(
ex: 

o 

a 

0 
c:(a 
-l 

I ­
c:( 
I,.1J 
::t: 

+ 

+ 



TABLE 4 - RATING OF GEOTHERMAL RESOURCE AREAS Sheet 3 of 19 

N
 
N
 

GmTHERMAL 

DIRECT-USE REGIONS 

AND AR[AS 

U-J 
0 
0 
u 

I/) 

>- a::: 
I-W 
Zco 
:=>::E: 
a=:> 
UZ: 

Vl 
W 
a::: 
:=J 
1- ~-... 

c::(LL. 
():: l~ 
LU ......, 
c... 
:Eu 
wo 
I-

Vl 
~ 
w 
I­
U-J 
::E: 

z: 
...... 

I 
l-
c... 
w 
a 

..-... 
I-w 
W 
u.. 
~ 

Cl 
LU 
> 
-1 

..-... 
a V1 5 
1/)01­
1/) .... ..-. 

0-' -1
0 ........ 

-1 V1 l.!J 
e::: :E 
f ­ ~ 

a 
f-

W 
I/) 
c::( 
co 

a::: 
a 
co 
c::( 
-l 

z: 
a ....... 
l ­« 
I­
~ 
a 
Q. 
I/) 

z: 
~ 
I-

Vl 
u 
::>­
I/) 

>­
f ­
........ 
Z 
:=J 
:E 
::E 
a 
U 

Vl 
-1 
c::( 
........ 
ex:: 
LJ..J 
I-
c( 
:E 

:3 
e:(
a::: 

Cl 
c::( 
a 
-1 

I-
c::( 
l.J...I 
::c 

Vl 
U-J 
I-
c::( 
a::: 

>­
I­..... 
-1 ..­
l ­
:=> 

Vl 
I­
I/) 

a 
U 

Cl 
z 
e:( 
-1 

w 
I-
c::( 
:E ....... 
-l 
u 
I/) 
I/) 

w 
Z ..-
Vl 
:=> 
co 

Vl 
Z 
I­
t-< 

Cl 
z: 
a 
u 
l.!J 
z ..­
::>­....... 
.....J 

l.!J 
z: .-.. 
U 
z 
c::( 
z ....... 
u.. 

l.!J 
z 
..-. 
I­
I­...... 
::E: 
0:: 
W 
c-

Vl 
:c 
a. 
c::(
a::: 
L? 
a 
I-
a 
::c 
P­

COMMENTS AND 
OVERRIDING FACTORS 

<.!:l 
Z ...... 
I­
« 
~ 

-1 
-1 
c::( 
~ 
LW 
::>­
o 

3. Napa Valley N~ 

9-19 
21-36 
(70­
97) 

5-1811 
(16­
604) 

355­
700 

+ + + 0 + 0 - 0 + + - ~e5 Although temperatures III 
are<SO°C(122°F), the 
resource is generally 
at shallow depths and 
well si tuated for co­
located applications. 
Community no-growth 
attitude in general, 
but some benign, ac­
ceptable applications 
(i.e. space condition­
ing, wine processing, 
agricultural uses,etc.)1 
may be of interest. 

I 
! 

! 
I 
i 

I 

I 

•
 



TABLE 4 - RATING or GEOTHERMAL RESOURCE AREAS Shl.2t 4 of 19 

GEOTHERMAL 
w 
o 

DIRECT-USC REGIONSI8 
V'I

>-0:: 
I-W 

AND AREI\S Is ~ 
o::J 
L.) Z 

WVl 0 VlI-l/)a:: W Z 
o (/)u V'Iw :>..-. I ­~ ...........l/) :> ....J WI- -J 0:: ......l/) c:( Cl V'IW I­ l-W °V'lW W ....Je( (/)0::( (,!) :c0:: Z COMMENTS AND~ ...-- V'I 0 I- V'I U Z a..:::l >- --a::: 0 a::: l-I­I- (/)........ ex:
 OIl!)

I- ...-­ 0::: V! U ZI- u.J c:r: OVERRIDING FACTORSZ ..... -J....J co ...... ~ ...... WW 0 _ VI0::( I.A... ...... I- 0o >- 00 Vl r.!) ;:; 1= ~0::0 Z c:( ....Je.. I- UI.A... VI l!) 0::: LLJ Z Z ...... 0w­ VI => :£:J:--J :£ 0 Z -....J Cl .... c( ~ I ­e.. Z :£ I ­ ......I- c:: - co ..... Z :> zO::o~ 3: ex:~u e.. I- ex: V'I ..... ..... UJ :cwo I- 0::(~ o ex: WW 0 ....J =>L.) 0::: :J: .....J I.J.. e.. e..Cl I­ I­ => .....JI­ co 

C. 

1. 

N 
W 

2. 

3. 

Sierra-Cascades 

Surprise Valley I ~lD 125-198;112-194 260­ o ' ­ + + + + o + Iyesl A 160°C (320°F) well 
4-181 (77­ (43­ 121 at a depth of 1508 M 

208) 636) (4948') exists in this 
area and could be 
available for use 
(MD-8). A CEC-spon­
sored geothermal asses 
sment project is in 
progress at the Ft. 
Bidwell Indian Reser­
vation. 

Kelley lIot 
Spl"i ng 

MD 127-16611035 I 900 
30-1(81­ (3400) 

+ + + + + o o + Iyes I A 116°C (240°F) well 
t a depth of 1035 M 

33 240) (3400') exists in this 
area and could be 
available for use (MD­
33) . Archeo log i ca 1 
restrictions. Green­
house in operation. 
Available wells. 

Like 1y ~1D 24-77 38-62 230­ + o +.­ + + + o + Iyesl fertile valley. Very
23­ (75­ (125­ 1220 small community.
26 171 ) 203) 

l..!J 
Z ...... 
~ 
0:: 

.....J 

.....J 

~ 
LlJ 
:> 
o 

IIII 

II I 

I I I 



TABLE 4 - RATING OF GEOTHERMAL RESOURCE AREAS	 Sheet 5 of 19 

GEOTHERMAL
 

DIRECT-USE REGIONS
 

fiNO AI<l/\S 

C. 

4. 

r0 
.l:> 

S. 

Siel-rll-Cascades 
(Continued) 

Basset- ILS 
Kelloqq Srrinqs 3-4 

W VlVl	 0 t ­ z:cr:	 w z <:(Vi I-w	 :>_ o :E~IVl .......-. w:> .......J
Vl I-	 -! 0:. ...... oW Vl «W I­W	 0V')w -!
<:( z:0-:o V)L -	 VlOI- Vl U~IV) t!l::- 0:. 0 0:. l- V) o:::J I- Vl ...... __ <::( I ­o uI- W <::( :z:0:.u 1-­ Z W	 ...... -J.......J c:l
 .....<::(LL ..... I- aVl >­ 0o..... W	 0 -...... Vl0 LJt!lo:.n z: « -J I ­ UCL::-~ wlL Vl ~ 0:. z:z:u.J ........
 Vl :=l :EI-W :r.. ~.......J L 0
 z: ...... <::(.......J I 0
z:2CO :L I ­CL I	 0:::::: ~ u:l :><:( :E 3: <::( :z::=l:E :::: VlCL	 :; ~ ...... ......a <:( UJ0:.O~ liJ " 1-1«

-J :=l u..-!:=lw ex. I::s 1- .......J
U :z: I ­I ca 

78 - 79 I ~I. fl. 820­
(172­ 880 
174) 

Susanville 42-190' 30­LS 127-63 
6-13
 

6. Wende1- AJllerJee LS 
17­
22 

(81­ (138­ 690 
145) 623) 

28-107 92-334, 280­
(82- (305­ W40 
224) 1096) 

+ o + + + + o 

+ + + + + + + + + + 

o I + + + + -+ + 

(,.!J 

z ...... 
I ­

~ 
.......J
 
.......J
 

~ 
W 
:> 
o 

III I 

V) 
(,.!J .::I: 
Z CL 
..... <::( 
I- a.:: 
I ­ UJ 
...... 0 
:E I ­
0:. 0 
W :c 
CL CL 

COMMENTS 
OVERRIDING 

+ I yesl A1 so known as 
Valley area Cattle and 
timber are major in­
dustries in this large 
area of forests and 
fertile ranch lands. 

AND 
FACTORS 

the 8i g 

+	 lyeslCity of Susanville has II 
ongoi n9 geothermal 
energy projects, in­
cluding district heat­
ing & parks of com­
merce. 

+ I + Iyes ICurrent s He of geo- II I 
thermal-heated green­
house - 25 mi. east of 
Susanville 



GEOTHERMAL 
W 

DIRECT-USE REGIONSI8 

AND AREAS 

Sierra-Cascades 
(Continued) 

7. Litchfield 

I'.) 

Ul 

R. Sierra Valley 

V) 

::- a:: 
l--W 

13 ~ 
0::;) 
UZ: 

ILS 
14 

PL 
10­
19 

TABLE 4 - RATING OF GEOTHERMAL RESOURCE AREAS Sh~et 6 of 19 

W V'lVI I ­ <.!lIX: UJ z:VI et: z:VlW I ­c5---.. ulVI .......
:::E: .......
.......
 lJ.J1­V'l :> -J....J 0:': 
Cl VIW W Vlo V'l W lJ.J .....J <:(.......
a:: :::E: ~ z:et: COMMENTS ANDV} Cl I- V) U (.!)I:J: 0::::;) o (.!) z: 0...>- 0::: Cl ~ Il.n0:: l-I ­I- V).............. <:(
 

V) ..... et:I- W c:(I-~ a:: U z: OVERRIDING FACTORSVlz: W 8-1....J en ....J...... 0:::: ­ 0et:u... ....... I- a
o....... w 0_
 V)
0:':0 (.!) U0... z: et: ....J I ­ U wu... Vl '-" 0:: 
w~ :::) :r: z: z:Vl 25::r: ......, -I :::E: 0 z: ..... c:(Cl0... :::E: I-z: :r: I ­ ......I- c::: ---- en ...... z: 0::::> z: ....... t 0
:::E:U :r: 3: et::0... l-- c:( ....JI VI ....... ......
 W ::r:WO I- c:(~ o et:: ww <:) .....J :::>:::) ....J .....J u... 0... 0..U 0:: :::cI- Cl I ­ I ­

82 I 447 I 241 + I + 
( 180) (1440 ) 

28-93 7-335 190­ o + 
(82­ (23­ 1600 
199) 1099 ) 

en 

I 0 I + I + I + I + I + I a I + 1+ 

o + ++ + o o 

Iyesl Largest di rect-use pro~ I 
ject in California 
under construction. 
Successful well dri l1ed 
and tested. CEC is 
sponsoring design 
phase. Construction 
funds authorized by 
State Legislature. 
Cascading of geother­
mal fluids to a Park 
of Commerce is planned. 
Resource data present­
ed is from recent U.S. 
Bureau of Reclamation 
investigations. 

+ Iyesl Undeveloped fertile 
valley, ranching. 

....J 
<:( 
0:: 
W 
:> 
a 

II 



TABLE 4 - RATING OF GEOTHERMAL RESOURCE AREAS	 Sheet 7 of 19 

GEOTHERMAL
 

DIRECT-USE REGIONS
 

AND AREAS
 

C.	 Sierra-Cascades 
(Continued) 

9.	 Fales Hot 
Springs 

10. I3ridgeport 
N 
m 

11. Mono Basin 

ZCO Cl.. I ­
:::J~ ~u Cl..a:=:l w Wuz f- Cl 

w V)V) Cl I ­ :z:0::: W zW :> ___ V)u
V) V1 I-a ~ ........
........
 w:> -JVl I- ---.J 0:: 
V) e::( CIw W I ­W 0VlW W ---.J........
 z:0::Cl e:t: U~	 --- Vl Cl I- (/) >- 0::: Cl 0::: l ­:::J I ­a ~1V1 aiel'

Z
t--	 V).-1.......... c:::(
 

V) UI- W e::(0:::u V)Z	 W I-< ---.J.-.J o::lI- --­ ........ I- a
a >­ 0Vl e:t: LL.. ........	 W Cl 0 ........
 V):z: e::( -J I ­ U el' UCl..0:::0>- 0:: w... (/H.,::) 0::: wV) Z ZLLJ~ .:::J :£I- LLJ ::r::	 ~ ---.J ~ a zClz :£ I ­ ..... -- e:t:c::::	 ~ o::l ..... z: ::> z::£ 3 e:t:e:t:I- e:t: Vl ..... .....0:: I--JI e:t:a e:t: w0 -J :::J -l LL..U 0::: ::r:: :::J -lI ­ I ­ co 

MO	 I38-82/126
4-5 (100­ (413) 

180) 

'tvl0 45-821 300 
6­ (113­ (984) 

180) 

MO 31-86 743­
122012­ (88

1230­ + +o +° o 
4390 

1230­ o + +	 + + + o	 ++ 
4390 

1600­ + o	 o o + 
25,000 

+ Iyesl Feasibility study under: II 

V1 
(.!)	 I COMMENTS ANDz:	 0­
.....	 e:t: OVERRIDING FACTORS
I-	 0::: 
I-	 (.!) 
.....	 0 
~	 t ­
o:::	 0 
W	 I 
a.	 Cl.. 

+ Iyes/ For sale on U.S. 395, 
6 mi. from Marine 
Base. 

+ Iyes 

way	 in area for heat­
ing	 district and pos­
sible small electric­
generating capabil ­
ities. 

Limited private land 
mostly owned by fed­
eral government and 
the City of Los 
Angeles. Area around 
and south of Mono Lake 
was purchased by L.A. 
to acquire and protect 
water rights for its 
aqueduct system. 

18 187) (2437
4002);, 

I, 

t.!J 
Z ..... 
l ­
e::( 
0::: 

---.J 
---.J 

~ 
W 
:> 

° 

.' 

IV 

V 



TABLE 4 - RATING OF GEOTHERMAL RESOURCE AREAS Sheet 8 of 19 

N 
'-J 

GEOTHERMAL 

DIRECT-USE REGIONS 

AND AREAS 

W 
0 
0 
U 

Vl 
~ a:: 
I-W 
zco 
::>:::E: 
0::> 
uz: 

Vl 
U.I 
a:: 
::> 
1-­« u­
0:::0 
w~ 

n. 
:::E:U 
wo 
I-

Vl
a:: 
w 
I­
W 
:::E 
z: 
...... 

:r: 
l-n. 
w 
0 

-
f-
W 
W 
u­
~ 

0 
w 
>­
-l -
°Vle:i 
VlOI-
V) .............. 

--l-l
0 0 ....... 
-lVlt.!:l 
e:( :::E 
I­ ~ 

0 
I­

W 
V) 
e:( 
co 
a:: 
0 
co 
e:( 
-l 

z 
0 ...... 
l­
e:( 
I-
a:: 
0 
0­
Vl 
z: 
« 
0::: 
I-

Vl 
u 
>­
V) 

~ 
I­...... 
z: 
::> 
~ 
:::E 
0 
u 

Vl 
-l 
e:( ....... 
a:: 
w 
I-
c:( 
:::E 

3: 
c:(
a:: 

0 
e:( 
0 
-l 

I-
c:( 
W 
::I: 

Vl 
W 
I­

~ 
~ 

I­....... 
-l ...... 
l­
::> 

VJ 
I-
Vl 
0 
U 

Cl 
z: 
e:( 
-l 

-

W 
I­

~ ...... 
-l 
U 

Vl 
Vl 
w 
z: ...... 
Vl 
::> 
co 

Vl 
z: 
I­...... 
Cl 
z: 
0 
U 

t.!:l 
Z ...... 
>­...... 
-J 

(.!) 

Z ...... 
U 
z: 
ct: z ....... 
u-

l!) 
z: ...... 
I­
I­...... 
:::E 
a:: 
W 
n. 

Vl 
::I: 
0­
e:( 
0::: 
t.!:l 
0 
I­
0 
:J: 
0.. 

COMMENTS AND 
OVERRIDING FACTORS 

l!) 
z: ...... 
I-
e:( 
0:: 

-J 
-I 

~ 
w 
::> 
0 

C. Sierra-Cascades 
(Continued) 

12. Mammoth Lakes-
Long Valley 

MO 
11­
30 

22-17E 
plus 
(72­
352) 

324 
(1063 ) 

510­
1700 

D + + + + - - + + + a .yes District heating inthe II 
town of Mammoth lakes 
has been proposed for 
several years. Energy 
companies have been 
active in area explor­
i n9 geothermal re­
sources for electrical 
generation. This area 
is considered environ­
menta 11y sens it i ve wi th 
institutional barriers. 
Tourism-oriented. 
USGS has projected an 
extremely large poten­
tial geothermal re­
source. 

13. Keough Hot 
Springs 

IN 
1 

51 
(124 ) 

N.A. 510 + + - + - - - 0 - + - yes Limited pri vate 1and i s,V 
available in area. 
Most land is federal 
or City of Los Angeles 
ownership. 



TABLE 4 - RATING OF GEOTHERMAL RESOURCE AREAS Sheet 9 of 19 

V) Cl l.LJ Vl 
0:: u.J z: V) t- Z

GEOTHERMAL l.LJ :> 0 u Vl V'l ~ ~ 
V) 1- -J ~ ..- :> -J l.LJ ~ ....... 

W l.LJ W °VJ~ I- Vl <C( I-
....... 0 Vl 

0 0:: ~ ......... w <C( ....... <C( Vl -l :z (.!J :cVlOI- U0 => ~ Vl ............. V'l I- :>0 cr 0 0:: I- 0 t.!) Z 0..
DIRECT-USE REGIONS f_'r I-~ z: w ....... ....J-J oct: 0:: I- w e( Vl V'l u :z ...... e( 

V'l e(LL ....... W 0 0 ---.... en 0 ....... t- o :>0 0 Vl 
.... t- o:: 

:>on:: 0::::0 u.... 0.. :z 
I-W => 

~ -l I- U t.!) U l- t.!) 
w~ :c ~ .-JVlt.!) 0:::: l/) 

:z en n.. :z 
~ ....... w z :z ....... 0 

l- e::: :E 0 :E I- -l 0 :z ....... e( :E I-AND AREAS =>:E ::£u 0- I- ........... co 
~ :E 3 e( ...... z: ....... ::- :z 0:: 0(/)

o=> wo w 0 e( 0 e( w l- e( ::> 
...... ...... W :J: 

UZ: I- 0 I- ---J I- U cr I ::::J -I co -J I..L. 0- 0-

C. Sierra-Cascades 
(Continued) 

14. Lake Isabella KR 44-56 N.A. 420 + 0 + 0 a - + + 0 + + no 
Area 1-6 (111-

133) 

I 

COMMENTS AND 
OVERRIDING FACTORS 

Retirement/residential
and cattle grazing 
area. t·1ajor resource 
site of Lake Isabella 
is located near com­
mercial residential 
and institutionalN 

():) application sites. 
High potential for new 
application sites 
adjacent to resource 
(KR-2) • 
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D. Imperial-Desert 
1. Coso Hot 

Springs 
IN 
10­
12 

97 
(107) 

N.A. 2500 - + - - - 0 + + - 0 + no Remote desert with 
very limited popu1a­
tion. Energy com­
panies are currently
exploring area's geo­
thermal resources for 
potential electrical 
generation. Private 
land is limited in 
area due to federal 
ownership. Resources 
presently identified 
are located on U.S. 
Navy withdrawn prope~ 

ty. Eventually power 
plant cascade for 
military applications. 

V 

2. Trona IN 
14­
16 

33-58 
(91­
136 ) 

91-183 
(298­
600) 
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53,900 

+ + + + + 0 + + 0 + + yes The Kerr-McGee chem­
ical facility has in­
vestigated the use of 
the area's geothermal 
resources. Potential 
Kerr-McGee projects. 

11 
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COMMENTS AND
 
OVERRIDING FACTORS
 

t!l 
z:....
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...J 
...J 

~ 
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:> 
o 

More than 50 hot water III 
wells are known in 
area. Temperatures 
range from 35° to 70 0 e 
(95° to 158°F) at 
depths of 30 to 75 me­
ters (98 to 246 feet). 
Predominant use is for 
spas. Feasibility 
studies completed. 
Heating/cooling dis­
trict determined not 
economic at this time. 
Need initiator. 

Gene ra 11 y wea lthy res - 11 V 
idential/resort com­
munity near Palm 
Springs. Industrial 
development would be 
difficult. considering 
its resort nature. 
Indications from CDMG 
that temperature data 
for RV-32 are grossly 
overstated and actual 
temperature is in 20 0 

­

25°r.{nRO-77°F) rnnn~ 
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7. Mecca RV 32 N.A. 190 + + 0 0 - + + '1- - + + fYes 
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Founta i n of 66- (140- (246- 4670 
Youth Resort 67 lBO) 630) 

1M 
20-
23 

Both horticulture and 
aquaculture activities 
using geothermal re­
sources have recently 
located in this area. 
Temperatures identified 
are low, but shallow. 

W 
N 

Recreational-vehicle 
oriented spas occur in 
thi s area. There has 
also been unsuccessful 
attempt at aquaculture 
using geothermal re­
sources. Failure was 
business related rather 
than geothenna1. 

COMMENTS AND
 
OVERRIDING FACTORS
 

(,D 
z ...... 
I­

~ 
~ 
-J 

~ 
UJ 
> 
D 

II 

V 



TABLE 4 - RATING OF GEOTHERMAL RESOURCE AREAS Sheet 140f 19 

w 
w 

GEOTHERMAL 

DtRECT-USE REGIONS 

AND AREAS 

w 
o 

° u 
V'l 

>- a:::
I-lu 
zro 
.:::l ::E 
C) .=:; 
UZ: 

U1 
w 
a::: 
.:::l 
1-­
<2;L.L
a:::Q 
w ----­
0­
::E U 
uJo 
l-

Vl 
a::: 
w 
f-­
w 
::E 

z: 
.......::r:: 

l­
0­
W 
e 

....... 
I­
W 
W 
u..___ 

0 
w 
::­

~ 

-J

°Vl5
VIOl­
V'l .......... 
....... ~~Cl 

O 
_ 

-lV'll!)
e:: ::E 
t­ ----­
0 
I-

w 
V'l 
<2; 
ro 
a::: 
0 
co 
<t: 
-l 

z: 
e ....... 
I­
<2; 
I-a::: 

° c... 
V'l 
z: 
~ 
I­

U1 
u 
::­
U1 

>­
I­...... 
z: 
:::J 
::E 
::E 
0 
U 

V"l 
-l 
<2;.... 
a::: 
w 
l­

~ 
3: 

~ 

0 
<2; 
e 
-l 

I­
<2; 
w 
:J: 

VI 
w 

S 
>­
I­.... 
..J.... 
I­
::J 

VI 
I­
VI 
0 
U 

0 
z: 
<2; 
-l 

w 
I­

~ .... 
-l 
u 
VI 
VI 
W 
:z ...... 
VI 
;::) 
co 

VI 
z: 
t­.... 
0 
z: 
0 
u 
~ 
z:.... 
::­.... 
-l 

(!) 
z:.... 
U
z: 
<2;
z: ...... 
u.. 

(!)
z: ...... 
l:.... 
:E 
a::: 
W 
c... 

V'l 
:J: 
c... 
~ 
<.!l 
0 
I­
0 
:J: 
c... 

COMMENTS AND 
OVERRIDING FACTORS 

(!)
z:.... 
t­
~ 
-l 
-l 

~ 
w 
::­
0 

D. Imperial-Desert 
(Continued) 

9. Salton Sea Field 1M 
34­
51 

38-360 
(100­
680) 

46­
2470 
(151­
8102) 

1600­
390,000 

+ + + + + 0 + + 0 

, 

+ + yes Much of the geothermal 
resource in this area 
is deep and high in 
TOS. Active explora­
tion by energy com­
panies is occurring 
throughout the area and 
several power plants 
are planned. Recently 
a comprehensive envi­
ronmental document was 

I 

I 

completed on the 
Salton Sea KGRA geo­
thermal overlay. The 
community of Calipatria 
is currently attempti~g 

to become part of the 
geothermal overlay 
lone. 82°C (l8G°F) 
well (depth unreported) 
in city, very positive 
atti tude. 
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O.	 Imperi a1-Desel't
 
(Continued)
 

10. East Mesa* o + o - 'yes1M	 33-202 46- 2080­ + + a + + I I 
135 (91- 2426 3280 

+ 

142 396)	 (151­
7957)
 

w 
~ 

Most of the area is under federal ownership and leased to energy companies which are exploring and devel­
oping the resource for electrical generation. Their explorations of the East Mesa reservoir have brought 
in resources with 2,000 to 50,000 ppm TDS at 190°C+ (374°F+). Area west of E. Highline Canal ready for 
project, power plant cascade is potentially available. 

* In addition to the East Mesa and Salton Sea KGRAs, ther'e are several other KGRAs which are experiencing 
geothermal exploration and development activities. These include the Westmorland, Brawley and Heber 
KGRAs and an ongoing space conditioning project in the City of E1 Centro. Many agribusiness projects have 
been proposed for these other geothermal resource areas, but none are as yet on-line. The Brawley KGRA 
is the site of ,) 10 t~W power plant, the only fully-operational geothermal power plant in Imperial Valley. 

These areas outside of the East Mesa and Salton Sea KGRA generally did not meet the rating criteria for 
dl reet-use ppl-ications primarily due to very deep well depths and high salinities. However, the pos­
sibilityof cascuding from the Brawley 10 MW or another power plant should not be discounted as a near­
term di rect use. 
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Although geothermal II 
temperatures are low in 
this area, the resource 
continues to be util­
ized for applications
which only need low 
temperiitures. 

I 

2. Ontario Hot 
Spl"i ngs 

SL 
12 

57 
(135 ) 

14 
(46) 

815 + + + + + 0 + 0 + + 0 yes Oil shipping/storage 
facility, good trans­
port, needs initiator. 

I 

3. Aqua Caliente SA 
12 

56 
(133 ) 

N.A. 690 - - - - - 0 0 0 - 0 - lYes Very isolated in ruggeeV 
mountains of the Los 
Padres National Forest 
north of Santa Barbara. 

4. OJ a i VN 
4-7 

39-51 
(102­
124 ) 

N.A. 250­
7770 

0 - - - - 0 0 - 0 + - no Relatively isolated in V 
the rugged mountains 0 
the Los Padres National 
Forest northwest of 
Ojai. 
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+ + + + + + - + + + - no Hot water discoveries 
in this area were in 
conjunction with oil 
drill i ng OR-3. High 
temperature of 21BoC 
at 2777 meters (424°F 
at 9108 feet). Divi­
sion of Mines and Ge­
ology recently com­
pleted a survey of oil 
wells in Los Angeles
and has identified a 
large number containing 
hot water of sufficien 
quantity for direct USE 

projects. Salinities 
high: 25,000-30,000 
ppm. I nstitut i ana1 
barriers to geothermal 
direct-use may exist. 
Permitting agencies in 
this large metropolit~ 

area historically ac­
cept and process re­
quired environmental 
and permitting infor­
mation at a slow rate. 
Noorlc:; i ni H ",tor 
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E. South Coast 
Region 
(Continued) 

6. San Bernardino SB 38-90 42-297 300­ + + + + + + + + + o no 1 The City ~f San III 
23­ (100­ (138­ 1150 ernardino Water Dis­
36 194) 974) trict has completed 

drilling for geother­
mal waters to be used 
in its sewage treat­
ment facility. It is 
also initiating a 
heating district study 
in south part of city. 
Both studies are eEe 
sponsored. City lacks 
in-house expertise. 

7. Lake E1isinore RV 52, I N.A. 300, I + j + I + 1 + I 0 I + I 0 + I 0 I + I 0 Iyesl is located nearRV-14 II 
14­ 56 750 the center of the 
25 (126). town of Lake Elsinore. 

(133 ) a residential/resort 
community with several 
spas. Needs initiator. 
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E. South Coast 
Region 
(Continued) 

8. Winchester RV 
15­
20 

25-29 
(77­
138) 

5-40 
(16­
131 ) 

470­
2260 

+ + - 0 0 0 - + 0 + - yes Zoned large parcel 
agriculture. "Horse 
country", expensive 
land costs. Green­
house siting poten­
t; a1. 

II 

9. Wal'ner Hot 
Spl'ings 

SO 
4 

59 
(138 ) 

N.A. 350 0 - 0 0 0 0 0 0 0 0 + yes Extensive redeve1op­
ment of the Warner 
Hot Springs resort 
spa is planned. A 
large subdivision and 
recreation project is 
planned. The devel­
oper intends to max­
imize use of geother­
mal resources present. 

II 



Applications 

The applications have been selected primarily on the basis f their fit 
with geothermal direct use energy and their potential for near-term 
application. First, prior studies were screened for candidates.* The 
industry selections in the previous geothermal marketlng stu ies ha e 
concentrated on businesses that are quantified under the Standard In­
ustrial Classification codes, that are energy sensitive and potentially 

compatible with geothermal direct use. The industries selected from the 

prior studies have been screened to exlude: high temperature a plications, 

industries with limited opportunities in California, and industrial pro­
cesses that have a low energy sensitivity. 

Additional applications that do not have an SIC code designation, but
 
that are pertinent to geothermal direct use have been included. These
 
include: Heating Districts for heating and cooling of buildings; in­

tensive (confined) growing of horticultural, solid vegetable and l've­

stock products; waste processing for municipal, agricultural and food
 
products wastes; small scale electric power plants «lOMWe); and
 

commercial services; i.e., laundries, cold storage facilities, ice
 

plants, motels, retail sales outlets office buildings, hospitals and
 
public facilities, etc.
 

Where a resource has temperatures 'n the range of 120 0 -150 0 
( (250°­

30Q c F) smal scale electric - '\'Iell hea gener tors" - have been considered
 
as a thermal oad. This is emerging binary-cycle technology that
 
can be considered,especially where a summer thermal load is required.
 
These systems. to be cost effective, will most likely require a cas­
caded thermal load downstreaol of the generator - a heating district
 

and/or park of commerce.
 

Aquaculture has been extensively considered for d'rect-use geotherma .
 
A number of research and prototype ;rstallations are in operation.
 
Trout hatcheries in Idaho and California are using some geothermal fluids.
 

*Ref.	 1-4,7,9-20.22-25,28.31,35-40.43 45,51,54 57,58,60,65-69,71-73,75, 
82-85, 8.89,91. 
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A commercially successful catfish farm is using a very unique artesian 

resource at Buhl. Idaho. However, the owner has stated that if he had 

to depend on pumped fluids. he would not be able to stay in business. 

Flow through his very congested. commercial scale ponds is by gravity 
from h's artesian flow from a unique elevated resource. The technology 

for geothermal aquaculture is still emerging, requiring a very high de­

gree of experience and expertise to operate a commercial scale business. 

There is a ve y high business mortality rate (75%) in the U.S. in cer­

tain sectors of aquaculture (catfish farm). Relative to solid vegetables 

and other intensive agriculture, the markets for aquaculture product 

are emerging at best, hence replication can be limited by markets and 

lack of experienced, professional management personne. It is estimated 

that the resources that would qualify for raising edible aquaculture pro­

ducts will be limited in number and location. These factors would in­

dicate a low priority for aquaculture as a near-term application. 

There have been numerous propositions for the use of geothermal energy 

for the production of fuel grade alcohol (ethanol and methanol). How­

ever, the market's heavily government regulated and controlled. t is 
an undeveloped arket in the U.S. and majo firms are clos'n9 down 

production facilities. The technology for low cost alcohol production 

is not widely accepted as a commercial venture. Hence, alcohol pro­
duction has not been included in this project for near-term applications. 

District heating and cooling warrants special consideration, in that 
these systems reflect the organized development and use of geothermal 
direct-use energy on a commercial scale. These systems are required 

for efficient and economic use of the resource through cascading. Most 
PROA and PON studies65

-
69 have indicated the need for a commercial or 

industrial load to make heating districts cost effective. Results of 
. 'd 7,19,36 1n. d'lea t e a genera 1 1ue t on thP lor ln ustry surveys re ance e 

part of business executives to parti ipate in utility systems explora­

tion and development, along with their bran h plant expansion. Rather, 
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a preference was stated for "hooking up to a meter" provided the energy 

was incentively p iced and non-interruptible service could be assured. 

This lea 5 one to the heating district concept for an organized utility 

approach. District heat loads should be on the order of 600,000 to 

1,000 000 therms/year or greater to commercially support energy supply 

and distribution system development. This category of application is 

therefore special and automatically warrants a priority rate of I. 

Spas have not been given enough priority to be considered for near term 

commercial ventures by themselves. The mortality rate in this business 

does not warrant adequate riority. Again, professional, experienced 

man gement w'th adequate financing and a sound, multi-state marketing 

effort would be required to proper y develop and operate a commer ially 

successful spa. A so, it sh uld b noted that tourism requires about 

1000 visitor days per single full time employee; hence, a large scale 

enterprise is required to cause a significant economic im act that 

warrants local community support. 

The	 generic ap lication secto 5 considered as candi ates for near term 

direct use are: 
I. istrict Heating &Cooling 

1.	 Intra-communi ty systems 
2.	 Parks of Commerce (agri-business and industrial parks, 

either separate or contiguous to a community. 
3.	 Small Scale Electric (binary cy ie) as part of a district 

heating load. 
II.	 Co~mercial &Public Facilities 

1. etail Sales 

2.	 Retail Services 
3.	 Public Facilities 

II. lnten i e Conf'ned Growing 
1.	 H rticu ture - cut fl " potted plants, plant materials 

and seedling conifers 

- 41 ­



2. Red Mea s 

3. Poultry and Eggs 

4. Fresh Milk Dairy 

5. Solid Vegetables (cucumbers, tomatoes, fruits, etc.) 

IV. Waste Processing &Methane Generation 

1. Animal Wastes (including rendering) 

2. Food Process Wastes 

3. Munic'pal Wastes 

V. Foo and Kindred Products (SIC 20) 

1. Meat Products (201) 

2. Da'ry Products (202) 

3. Fruit & Vegetable Processing (203) 

4. Animal Feed Processing (204) 

5. Bakery Products (205) 

6. Beverages (208) 

VI. Lumber & \~ood Products (SIC 24) 

1. Sawmills &Planing Mills (242) 

2. Furniture &Wood Products (251) 

VII. Selecte Paper Products (SIC 26) 

1. Paperboard Containers &Boxes (265) 

2. Paperboard Mills (263) 

VIII. Selected Chemicals &Allied Products (SIC 28) 
1. Agricu tural Chemicals (287) 

2. Industrial Inorgan'c Chemicals (281) 
3. Industrial Organic Chemicals (292/286) 
4. Plastics, Synthetics (286) 

5. Minerals, Ground or Treated (329/327) 
IX. Geothermal-Electric Eifiuent Resource 

Applications Rating Criteria 

The generic applications have been screened against a set of criteria 

de igned to be used in selecting those applications most likely to 

be near term. Data on all viable gen ric applications should be 
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maintained in the CEC geothermal information center for longer term 

followup. The ratings have been summarized in an overall rating of 

I to V. to be used in focusing and prioritizing the Phase II and sub­

sequent CEC	 activities. The ratings were developed and applied in a 

manner similar to that used for the geothennal resources. These 

ratings should only be used as a guide. Any established business that 

has a sincere. expressed desire to convert to alternative energy sources 

should become a rating of "I". The rating criteria used in this project 

are as follows for Phase I: 

Economics	 Overall economic outlook fo the generic business in 

California; e.g .• projected relative strength of the 

product or service market and ability to resist pressures 

from intrastate. interstate and international competitive 

forces. Applications were assessed. relative to other 

applications. Or this factor in terms of rate of 

growth of the generic industry. extent of and stability 

of the market. 
Energy Sensitivity - The energy sensitivity of the business in terws 

of energy supply "mpacts on business oper t'ons and 

energy cost impacts on product costs including seasonal 

factors (see Glossary). 

Replication	 - Potential for transfer of the technology and economics 

of an application project to other potential sites with 

similar applications - both within the generic business 
sector as well as for a broad geographic distrib tion 
within the state. Greenhouse operations can fit many 
res urce sitps throughout the state; hence. this sector 
would have a high replication fa tor. Sugarbeet pro­
cessing is in a shrinking U.S. market and there are only 
ont or two sites suitable for plants· hence. this 

sector would have a low replication factor. 
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Geothermal Compatibil 'ty - The degree of fi between the overall 

energy needs, by quality and quantity, of a generic 

business and that portion that can e supplied by 

geothermal direct energy (below 150°C (30QoF). This 

is an important aspect of app ication matching to 

geothermal areas. 

Economic Development - Economic development factors (adequate 

labor supply, raw material supp ies, transportation 

and competitive distances to market/distribution centers. 

permitting factors, municipal services, etc.) as needed 

by each generic application, wh'ch can constrain site 

selection. 

Historical Use - Historica and current use of geothermal in the 

generic business hroughou the war d). 

Bra ch Plants - Potential and propensity within the business sector 

to expand through new branch plants. or a willingness 

to locate new facilities on geotherma sites that are 

otherwise satisfactory for the business, 

Overriding Factor - Traditional, intra-industry practicies; i.e., 

plant size limits, specific market constraints, growth 

trends elsewhere in U.S., etc., as overriding factors. 

These can be positive or negative factors or not 
appl icable (N.A.). 

Rating of Applications 

The following charts identify the applications by category an sub-category, 

The te perature factor defines the required geothermal fluid temperature 
(1) or the pro es_ or environment temperature (2) or range in temperatures 

as required by the application. This factor is stated in genera terms 

from published data and will vary for specific applications. Note: Most 

resource temperatures can be increased th ough heat pumps. However. a 

site- and a plication-specific analysis woula be required for considering 

such use, At this time, the IRS does not grant tax incentives to the use 
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of heat pumps. Hence, heat pumps are not considered further in this 

more generic phase of the Project. The economic development and siting 
factors are assessed in +, --, 0 ratings and an overall priority rating 

from I through V is given in a manner similar to that used to rate the 
resources. A 11+11 i nd i cates that the economy (product market) is growi n9, 

the proc ss or product is energy sensitive and hence needs a reliable, 

low cost source of energy, he process lends itself to many sites in 

Ca ifornia, that there are no unusual economic development requirements 

for installing the application at most sites, that there has been some 

demonstrated conwercia use of geothermal in the application somewhere 

in the world and that there are no overriding negative factors. Such 

an ap lication would rate a priority of "l". 

A "__ " indicates the factors would be negative or opposite to the posi­

tive factors described above, and the application would receive a priority 

of IIV II A "0" would indicate that there were some limitations in the • 

factors bearing the "0" rating. Priorities were assessed by an overall 
review consider'ng the number of "+" or II ratings and in particularII 

special overriding factors. 
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V.	 Food & Kindred Products 
California needs additional slaughter and III0 ++ 0++ + a1. Meat Products 60-68 
process to meet regional demand for pork. (140­
Requires reliable system with some back­155) 
up. Steady growth market. Industry will (2 ) 
require extensive education. Probably 

115 
& 

limited to Imperial-Desert region. Can 
use high temp. for refrigeration.(240) 

(2) 

Dairy industry evolving in location away III0 0+ +2. Dairy Produ~ts 0 + +38-93 + 
from high priced land, but to larger(100- I 

operations. More knowledge required of 200) 
indus try needs. Market tied to popula­
tion growth; economics impacted by milk 
subsidy. 

(2 ) 

1I Vegetable processing for Imperial. Fruit 
Pl~ocessi ng 

+ + 00 +0 03. Fruit & Veqetable +60­
drying more widely distributed. Highly 

(140­
140 

seasonal, but large load. Requires inte­
gration with winter load. Onion and284) 
potato processing can be located at mod­
erate-high temperature sites. Brady H.S. 
plant raises priority to a II; however, 
number of replications will not be large 
but energy demand per plant is high. 

(2) 
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Primary baking temperatures com­
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VI I1. SelGcteJ Chemicals 
& Allied Products 

0 Energy costs are rising and are 10% - 85% 
of operating costs. This is generally a 
depressed, slow growth industry. 

1. Agri cul tura1 
Chemicals 

143­
191 

(290­
375) 
(2) 

- + 0 - + -­ - 0 Declining U.S. 
temperatures. 

markets. Requires high 
Limited number of plants. 

V 

2. rndustriill 
(salts) 

Inorganic 138­
171 

(280­
340) 
(2) 

0 + - .­ -­ - - + Table salt production, with major re­
design to operate at lower temperatures, 
is one potential product. Overriding 
factor is Kerr McGee operation at Trona, 
who has been studying geothermal use in 
their facility. 

IV 

3. Ind us t l"i a1 0rg ani c Up to 
121 

(250) 

(2 ) 

- + + + + + -
-

Alcohol production for fuel and inter­
mediates does fit geothermal use. Gov­
ernment controlled, declining marke~ 
Not near term as an independent facility, 
but can be integrated into a feed mill 
and livestock operation. 
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4. Plastics, 
Synthetics 

121­
177 

(250­
350)
(7 ) 

0 0 0 0 0 a 0 - Believed primarily located in Eastern 
U.S. Further industry contacts required. 
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Institutional barriers exist for develop- III 
ers and electric utilities to enter field 
of direct-use, economic development pro­
ject; developers of geothermal electric 
resources (predominently oil companies) 
do not wish to enter into the utility 
business. Electric utilities are not 
normally in the business of hot water 
heating districts. Neither has an in­
house capability for the economic de­

'velopment disciplines required for 
direct use systems, and finally, a direct 
use project is a relatively small scale 
effort for either entity. This should 
be worked on in Imperial and to lesser 
extent at Geysers. Needsin it i ato r . 
Importance warrants a priority of III, 
but is probably not near term. 
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PHASE I ASSESSMENT 

Geothermal Regions and Areas 

Region A - Geysers 
1. Clear Lake 

The Clear Lake area is well known for its many hot springs and 
c ose proximity to The Geysers, the world's largest producing field 

of geothennal electrical energy - approximately 900 MWe. he use of the 

area's extensive geothermal resource has been the subjec of public 
and institutional controversy. The area investigated for this study 
excludes the present G~ysersarea of steam production and electrical 
generation. 

A though population is increasing. the Clear Lake area is predom­

inantly a retirement area with a majority of the citizens over 55. 
Additionally, transportation systems into the region are limited to 
two-lane state highways (20. 29 and 17 ) with no rail 1"nes. Ex­
ploration for geothermal resources sufficient for electrical gener­
ation is continuin in the Clear Lake area. Several wells have 
been drilled and although judged insu-ficient for large-scale elec­
trical generation purposes a this time, they could possibly be used 
for direct-use applications. Temperatures and resource quantity and 

quality may allow small-scale elec ric applications in the Clear 
Lake area. Cascading from electrical power plants may also be a 
possibility, but doubtful for near term. If institutional barriers 
can be overcome, near-term applications would largely be agricul­
turally orierted; i.e., fruit dehydration, greenhousing. etc. 

A shallow geothetmal resource exists at the Sulphur Bank ~ine area 
located north of the city of C ear Lake. However, salinities of the 

springs and old geothermal exploratory wells are high. A high con­

centration of boron in the geo t rmal resources is a ajor problem. 

TDS of the Sulphur Bank springs is 8,000 ppm. 3D 
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The Ciear Lake geothermal area receives a low priority rating of 

IV, due in large part to the area's well kn wn public and insti­

tutional controversy over geothermal development. The historic 

lengthy permitting times, as well as a significant faction of 
the population opposed to increased use of the geothermal r ­

sources and industrial and commercial development accompanying 

such use, are prime factors decreas'ng the area1s competitiveness 

f r applications. 

2. Wi bur Hot Springs 

This is the site of an operating resort. It is loca ed in 
rugged terrain at the western edge of Colusa County. The resort 

is located 'over five miles on an unpaved road from State Highway 20. 

The Wilbur Hot Springs area was the site of' intensive mining, now 

inactive. An exploratory geothermal well was recently drilled 

near Wilbur Hot Springs for potential electrical generation and 

other exploratory wel s are contemplated. 

Aside from the historic mining activity, the area is relatively 

pristine and remote. However, there are indications that mining 

activity cou d resume in the future. 

Community attitude in the immediate Wilbur Hot Springs area towards 
geothermal use, other than spa/medicinal uses, has een negative 
in the past. 99 Coupled with many negative constraints identified. 
'his area receives the lowest priority rating of V. 

Region B - San Francisco Bay ftre~ 

1. Ca 1 . s toga 

Ca istoga is a northern California community ong known for 

its geothermal spas and use of mineral springs for bottled water. 
It is located at the north of the Napa Valley, a region famous 

for its vineyar s and premium wine production. It is serviced by 
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tate Highway 128 and a branch rail line. A maJor constraint to 
geothermal airect use utilization may be disposal of waste geo­

thermal water. lG .. l.P.S.). 

Pote~tia1 direct-use applications are present within Calistoga 
and urrounding areas and an expansion of eXlsting uses is con­

templated. O'strict eating of homes and buslnes es has been 

targeted as a prime candidate for use of the Calistoga area 
resources. Studies have been completed by the California Divi­
sion of Mines and Geology COMG) to determine the character and 

extent of the geothermal resource unde laylng the area. owever. 

there is a fear by local business groups (i.e .• bottled water 

companies) of contamination of their produc ng aquifers by geo­
thermal fluld dlsposal. The California Division of Oil and Gas is 

examining this potential problem. 

Although Calistoga has a good quality resource and significant 

historical direct-use app ications, there are potential constraints. 

Such constraints as hig and costs, an ambivalent -ttitude for 
further di ect-use applications and lengtr of permitting times 

lower Calistoga's pr'orlty rating to II. 

2. Sonona - Valley of the Moon 
Although the 'dentified geothermal resources of the Valley of 

the Moon area of Sonoma County have re ati 'ely low temperatures 
(21-C to 46°C) it's a hallow reservoir with many potential co­

located application sites. 

he Valley' has several communities locat d in "talong State H'ghway 
12, most notably the City of Sonom , and it is ey.pe 'encing signif'­

cant population rowth expansions, mainly from the San Francisco Bay 

area. In addition to increasl residential development the Valley 

is famous for lts vineyards and wine produc ion. Hot ~prings 
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resort/spas were once common to the area, but h ve decrease signi­
ficantly in activity over the years. 

The CEC is sponsoring the CDMG to conduct gravity, magnetic and 

resistivity surveys in the Sonoma-Val ey of the Moon and Rohnert 
Park areas. Potential applications are also being identified or 
in the planning stages. Those inc ude use of identified geothermal 
resources at Sonoma State University (Rohnert Park) and Sonoma 

State Hospital (Valley of the Moon). The geothermal heating of 
a condominium project at Boyes Hot Springs is also in the planning 
phase. 

Using the criteria presented in this study, the identified low 

temperatures of Sonoma-Valley of he Moon area would reduce its 

priority. However, based on the work being accomplished in the 

area, the near-term availability of co-located appli ations and 
the interest exhibited in the area by the CEC, OIT, GRIPS and 

others, it has been given a priority rating of II. 

3. Napa Valley 

he Napa alley is a world-renowned wine production area. Bo h 
highway and ra; transportation are located in the Napa Valley area, 
with the business community oriented to grape growing, wine produc­
tion and tourism. Applications in this area would reach their 
greatest potential, if agriculturally-oriented. 

The use of the geothermal resource in the Napa Valley is also limited 

by its lower temperat~res However, the resource is generally at 

shallow depths and co-located potential applications and sites are 
present throughout the Valley. The lower resource temperatures along 
with high land costs and uncertainties regarding acceptabl appli­
cations On Napa Valley, lowers its priority. However, the shallow 

depths of the resource and the numerous co-located potential appli­
ation (ineyard, wineries, resorts, etc.) warra t at least a 

priority rating of III. 
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Region C - Sierr -Cascades 
1. Surprise Valley 

Surprise Valley is located i the remote corner of northeastern 

California in ea tern Modoc County. Population is very low in this 

largely cattle-raising and forest products region. n addition to 

several hot springs, many wells of high temperatures at shallow 

depths are known to the area, which may al ow for potential mall­

scale electrical applications. However, the sparseness of the 

area's population precludes most applications other than indigenous 

agriculture. Currently, the Fort Bidwell Indian Reservation, lo­

cated at the northerly end of the identified geothermal resources, 

is investigating the use of geothermal fluids for space heating. 
agricu ture and greenhouse operations. (C C sponsored) 

The Surprise Valley, based on its abundant good quality geo hermal 
resource, although tempered by its relative remoteness and low 

populat'on, is given a priority rating of I I. 

2. Kelley Hot Spring 

Kelley Hot Spring is located in the northeastern corner of Calif­

ornia. It is a very rural area, known primarily for its livestock. 

feed crops and forest products. Situated approximately 15 miles 

west of the Modoc County seat of Al uras, it is served by both 

highway and ail line. Population near Kelley Hot Sprlng is very 
limited and any labor needed would most likely derive itself from 
Al uras, which has a high unemployment rate. 

The Kelley Hot Spring ar~a is a site of both ongoing and near-term 
geothermal direct-use applications. Green ouse operat'ons are pre­
ently occurring and a pork feed at has been designed under a PON. 

This feed ot will be a totally confined ystem using geothermal 

fluids to supply heat to the CL ined swine raising operations. 

However, this project has been delayed due to environmental (archaeo­
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logical) restrictions. Extensive geothermal exploration, 'n­

eluding two wells, has been conduc ed. This has been rated as 

one of the best hydrothermal resources in the state. Kelley 

Hot Spring is the second largest boiling hot spring 'n the 

United States. 

A priority rating of II is given to Kelley Hot Spring, due to 

its abundant good quality resource, couple with it being a 

site of both ongoing and near-t rm applications. The archaeo­

logical imp diments, lack of employment base and commun" y ser­

vices reduces the priority from a "I". 

3.	 Likely 
Like y is a rural, livestock (catt e) raising area south of 

Alturas on U.S. Highway 395, near he Modoc-Lassen County line. 

It lies in a very fertile val ey that contains the headwaters 

of the Pi River. Alfalfa for ca tle feed and peat ~ields are 

'ts pri~ary resources. Communities in this area, such as Likely, 

are quite small and ha e a very im'ted labor base, 

The	 identified geotherma resource is genera ly at a lower tem­

erature er m st of th area. However, it is r atively shal­
low-ta-very sha low, with the deepest identified resource at around 

200 feet. 

, priority rating of III is given to the Likely area. Mderate 

t mperatures at sh llow depths, coupled with ag icultural activities 

that could utilize such resources, warrant this rating. 

4.	 Bassett-Kellog Sprin s 
The Ba sett-Kellog Springs area of no thwestern Las en County 

l'i be tler rnuwn 3' he Big Va 11 ey area. Lo ated along . ta te Hi 9h­

way 299, it is a fertile valley, where cat le raising and lumber 
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mill operations are the major businesses. Although population 

of the area is small, it is the only other signifi ant popula­

tion center outside of the Susanville area in Lassen County. A 

rail line traverses the western side of Big Valley. No geother­

mal wells above 50°C (122°F) are identified in the Bassett-Kellog 

prings areas. The identified resource30 is limited to hot springs 

of 172°F to 174°F range. (Note: Information from the COMG indicates 

there are some hot wells in the 170°F range north of Bassett Hot 

Springs.) Although he Bassett-Kel og Springs area has a limited 

identified resource, there are several factors which warrant a 

priority rat'ng of III. These include potential near-term agri­

business app ication, good rail and highway transportation, inex­

pensive and buildable land, and general support of local government. 

5. Susanville 

The Honey Lake Valley in lassen County ontains three major 

direct use project areas: Susanville, litchfield and Wendel-Amedee. 

This area is the most advanced, in terms of geothermal direct-use 

project construction and operations in thE state. 

Susanville, the county seat of Lassen County, is well known for its 

progressive activities in the direc· use of 9 othermal resources. 

District-wide heating system of public buildings, funded by the 

u.s. Depa tment of Energy, U.S. Bureau of Reclamation, private 
industry, Lassen County and the City, wi1 be on-line during the 

winter of 1981-82. This project will be expanded to include a 

l26-home cOlplex and commercial buildings (sponsored by the U.S. 
Department of Housing c Urban Development and, the Farmers Home 

Agency). as well as a park of conmerce south of the central business 

district. 

The City of Susan vi le is unde 1 nin by a clean geo hermal resourc 

of moderate temperature. Combined with be'ng the only significant 

- 63 ­



population center in northeastern California and traversed by 

highways (U.S. 395 and California 44) and a rail line spur, this 

area has a high potentia for near-term expanded use of geotherma 

resources. Additionally, the geothermal resources under Susan­

ville are shallow, of ve y low TOS an of adequate volume. Eco­

nomic development activities are underway for geothermal appli­

cations for the Susanville Parks of Commerce and the Litchfield site. 

Susanville warrants a priority rating of I since, in addition to 

numerous on-going and planned direct-use applications, it ets 

or exceeds all criteria necessary for near-term direct-use appl ·cat;ons. 

6. Wendel-Amedee 

The Wendel-Amedee area is the location of one of California's 

largest geothermal direct-use commercial applications. Currently, 

some 30 greenhouses on 10 acres are producing tomatoes and European 
cucumbers, utilizing geothermal fluids from Wendell Hot Springs. 

Additionally, another direct-use project panned is a hybrid power 

plant which plans to use geothermal waters and wood waste to gen­

erate 55 megawatts of electricity. Both of these projects are 10­

ca ed in the Wendell-Amedee KGRA. 

This area is located approximately 25 miles from Susanville, near 
U.S. Highway 395 on the northeastern shore of Honey Lake; a large, 
shallow, alkaline body of water. he Sierra Army Depot is located 
directly to the south. Reno, Nevada is located approximately 75 
miles south. he Wendel-Amedee area is lso traversed by a major 
Southern Pacific rail line. Ample amounts of flat, buildable land 

further characterize the area. The main population center, Susan­

ville-Johnstonville, is 20-25 miles to the west. 

Although Wendel-~"edee is the location of one of California's largest 

direct-use application and others are planned, there are constrain­
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ing issues in the immediate area (i.e., lack of community services, 
housing an labor ba e) which lower its priority rating to II. 

7. litchfield 

The Litchfield geothermal area is ocated approximately ten 

miles from Susanville. Although the CDMG has identified no geo­

thermal well or hot springs in the immediate Litchfield area, re­

cent investigations by the U.S. Bureau of Reclama ion has indi­

cated a relatively high temperature resource with a potential for 
a large volume of geothermal fluids. Th's resource will be used 

to supply heating needs of the California Correctional Center at 

Litchfield. It will displace approximately 550,000 gallons of 

the 50,000 gall ns of oil now used annually by the facility. 

Cascaded fluids from the facility will be used for a planned park 
of commerce on cdjacent pri a e lands. The resource is under 

lease to the City of Susanville, 3nd the supply syste is being 
developed by Carson Development Co. of Sacramento. A 1 energy 
will be sold by the City at incentive prices. he area has live­

stock and feed crops as principal products. The ite is serviced 

by Lassen County Route 27, which connects to U.S. 395. A rail 

siding is on the site. Adequate labor base resides within 1 - 8 
m'les of the site. 

The Litchfie d area has ~; ,ilar qualities as the nearby Susanville 
area, thus rating a p iority of I. The recent drilling and con­
sequent indi~ations of a high qualit resourc_ reinforce thi rat'n9. 

8, Sierra Valley 
The Sierra Valley, loca ed 11" the astern Sierra region of 

Plu~as and Sierra Counties, is a rural area of small isolated 
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communities and large cattle ranches. It is the principal 

agricultural center of Plumas County. This area is located 
approximately 40 miles northwest of Reno, Nevada near U.S. 
H'ghway 395. Major rail lines are located in and adjacent 
to Sierra Valley. 

Numerous direct-use applications are possible for this rela­

ively shallow, hot geothermal resource. Agricultural app i­

cations have a great potential in this area, as well as possi­
ble district heating of the small towns in the valley. The 

City of Santa Clara has purchased 10,000 acres of geothermal 
property in the area. 

he Sierra Valley has a priority rating of II. It is a rela­
tively large area of good quality geothermal resources with 
minimal constraints and potentially numerous app ications; 
however, it has limitations in labor base, community services 
and no large heat load requirement. 

9. Fales Hot Springs 

Fales Hot Springs is an inactive hot springs resort directly 

adjacent to U.S. Highway 395 in northern Mono County. Although 
located in the oiyabe National Forest, Fales Hot Springs is 
on private land with other private land nearby. The resort and 
land are currently for sale. The nearest community is Bridgeport, 
14 miles to the south. Six miles to the west is a military base, 
the U.S. Marine Corps Mountain Warfare Training Center. Three 
and one half miles north is the Cal Trans Sonora Junction high­

way maintenance yard. 

The area around Fales Hot Springs is primarily utilized for moun­
tain recreation activity and hunting. Population, as well as 

most development,is very limited. 
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The relative remoteness and other limitations of Fales Hot Springs 
severely restricts potential applications. Priority rating is IV. 
It should be a V, except that. under proper development with the 

right application. the excellent resource (82°C (180°F) ) would 
warrant the higher priority of IV. 

10. Bri dgeport 

Bridgeport is located on U.S. Highway 395 in the relatively 

remote Easter ierra region. Cattle raising and tourism/outdoor 

recreation are the dominant commercial activities in the region. 

Although the county seat of Mono County. it only has a population 

of 500. However, Bridgeport is close enough to a significant geo 

thermal resource to consider a district heating system. Current"fy_ 

a CEe sponsored feas'bility stud is underway in the area for the 

use of geoth rma fluids for a heating district and possibl small 

electric-generating capabilities. The resource to be utilized for 
such applications wil be explored, tested and developed by private 

financing. This resource assessment and development will be initi ­

ated in 1982, prov'ded the BlM non-competitive leases are released. 

Bridge ort receives a priority rating of I , since it meets most
 
of the criteria necessary for a high rating, but limitations in
 

labor base and high utility costs prevent a higher priority.
 

11. Mono Basin 
The identified geotnermal resources in the Mono Basin are sit ­

ated in and along the sho~e of Mono lake, an ancient saline lake 

in Central Mono County along U.S. Highway 395. Similar to other 
resour e areas in the Eastern Sierra region, nearly all of the land 
is under federal or City of Los Angeles ownership. Additionally, 

there is some state-owned land near the ake. 

~lono La ke has been a recent env i ronmenta concern, as it com i nues 
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to recede due to water diversions by the City of Los Angeles 

Department of Water and Power. Mono Basin 1S an important wild­

life area and ·s environmentally sensitive. Lee Vining is the 

only community in the area which is sparsely populated. ecrea­

tion and highway-commercial are the primary industries in the 

area. 

12. Mammoth Lakes - Long Valley 

This area of southern Mono County is actively being investiga ed 

by energy companies for its potential to produce electricity. Most 

of the attention is in the Long Valley and Casa Diablo areas, where 

numerous hot springs and fumaroles ex·st. Potential direct use applica­

tion sites are numerous in this area, and some have already been demon­

strated. The CEC has funde a direct-use project heating a lumberyard 

storage shed and hardware store near Casa Diablo. The California 

Department of Fish an Game geothermally heat their Hot Creek Fish 

Hatchery trout ponds. Such heating allows year-round production of 

rainbow trout. 

A district heating system has been investigated for the community f 

Mammoth Lakes. The DO sponsored study (DOE Report SA~/13l6-4) deter­

mined that a district heating system for Mammoth Lakes was technically 
feasible. 

The area, located along a very scenic portion of U.S. Highway 395, 
experiences very cold winters and a major ski resort is found at 

~iammoth Mountain. The area is a major tourist attraction and recrea­

tional center, as well as being e vironmentally sensitive. Additional 

onstraints would include the lack of available private land~. Most 

a d is un er federal or City of Los Angeles ownership. 
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13. Keough Hot Springs 
Keough Hot Springs is a privately-owned hot springs in northern 

Inyo County, adjacent to U.S. Highway 395 in the Owens alley. 

(8 m'les south of Bishop). Development in the immediate area i 
limited to a very small community 5urrounding the d vel oped hot 

pools. Outside of the community, lands are under federal and 

City of Los Angeles ownership. Available land for development 

is extremely limited, since all federal and City of Los Angeles 

land has been withdrawn from development for wa ershed protection. 

Other necessities ~or commercial or industrial development are 

almost complete y acking. Keough Hot Springs 's given a low 
priority rating of V. Lack of available land, community services 

and housing, combined with watershed protection policies, severely 
limit additional direct use appli ations. 

14. lake Isabella 

Little is known about the geothermal resources of the Lake
 

Isabella area, other than they have been historically utilized for
 

spas. Located in the Kern River Valley on State Highway 178, the
 

area is residential/recreation-oriented with ;vestock grazing as
 

major land uses.
 

Main activities are tourism (fishing and boating on Lake Isabella) 

and cattle raising. There is also a subs tan ial service/commercial 
base to serv the residential community. which is characte ized as 
a retirement area. Manufacturing is absent from the area; however, 

there are indlcations tr t the community would like to attract 

industrial development (~ rn County Planning Department) ..Most 
land in area of KR-2 (site of the defunct Scovern Hot Springs Resort) 
is z ned for agriculture and some commercial alan the old State 

Highway 178. The ecently updated Kern County General Plan has 
changed much of the agricultur_ y zoned land to residential, 

Commercial, institutional and residential development exists both 

to the north and south within one-half mile of KR-2. A priority 
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rating of II is given to the lake Isabella area. Uncertainties 

regarding available resources and meeting other criteria limit 

its pri ority. 
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Region D - Imperial-Desert Region 
1. Coso Hot Springs 

Coso Hot Springs is located in a remote desert area of southern 
Inyo County near U.. H'ghway 395. The identified geotherma re­

sources are located within the U.S. Navy's China Lake Naval Weapons 

Center and are withdrawn from public use. However, the U.S. Navy 
has contracted with an energy development company to develop the 
area's resources for electrical generation. 

Nearly all of the lands outside the naval reservation, but within the 
Coso Hot Springs KGRA, are under federal ownership. Populat'on in the 
immediate area is very low and community services and adequate housi 9 

are absent. 

Coso Hot Springs' remoteness and lack of available private land near 
identified resources result in a priority rating of Although power 

plant cascade is a possibility, it is doubtful that i could be near 
term, 

2. Trona 
Trona is located in northern San Bernardino County on the border 

with Inyo County in the Searles Dry lake area. This company town 

primarily exists due to presence of the Kerr-McGee chemical plant. 
Most of the area's popu ation work at this plant which produces 
potash, borax salt cake, sodium carbonate, sodium bicarbonate and 
other minerals from the Searles Dry lake ancient marine deposits. 
Kerr-McGee has investigated the use of the nearby geothermal fluids 
for process heat, as we~ ZiS actually recovering the chemical com­
pounds in the geothermal brines. The fluids found in wells drilled 
are genera ly of high TOS. 

Although remotely located in the Mojave DEsert, Trona is well es­
tabl'shed due to the large chemical industry there. It is regu­
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larly serviced by rail, which transports the processed chemicals 

out of the region. Potential applications at the Kerr-McGee 

facility were briefly add res ed in a BLM prepared Environmental 

Analys' Record for non-competitive geothermal leases in the 

Trona area. Applications included hot water for minera processing 

and u e in the solar ponds to increase evaporation. 100 

rona has a priority rating of I. Although it meets most of 

the criteria for higher priority, it is single-project-oriented 

(direct-use applications for the Kerr-McGee facility) in the 

planning phase. 

3. Randsburg 

The Randsbur area is an isolated area in northwes ern San 

Bernardino County. There are three sma 1, distinct communities 

in this portion of the Mojave Desert: Rands urg, Johannesburg 

and Red Mountain. These were once rosperous mining towns, but 

have deteriorated with h closing of minin a tiviti s. he 

identified resource in the area is located east of these com uni­

ties in the Randsburg KG A, which is u ther isola~ed. Competi­

tive leases in 'he K RA ave recently been sold by he BLM, but 

near-term development will e resource assessmen for e ectrical 

generation. 

The Randsburg area is located along U.S. Highway 395, app oXimately 

100 miles north of San Bernardino. The neares rail line is 10 

mi es north. Services and existing housing are seve~ely limited 

in the area, but desert recreational activities are abundant. 

Rancsb rg has a priori y rating of IV, based in part on its re~oteness 

and genera lack of applications other than nining, which is pre­

sently inactive on any large scale. Cascading from power plants may 

be possible sh uld any plants be constructed, but this is not near term. 
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4. Twentynine Palms 
The Twentynine Palms area is 10 a ed near the eastern edge 

of the rapidly developing Yucca Valley in southern San Bernardino 

County. It s a small urban/rural desert community which serves 
as the civilian entrance town to the Twentynine Palms Marine Corps 

Base, approximately 5 miles to the north. he community is mostly 

service-oriented, servicing the ret"rement and military sector in 

the area. Agriculture is almost non-existent in the area and most 
of the surrounding region is desert, with desert recreational 

activities predominantly. Southern California Edison has plans 
for a coal-fired power plant in the region. 

The con~unity can only be reached from the Los Angeles metropolitan 

area by State Highway 62. No rail ine is ocated near Twentynine 

Palms. 

Although the published resource data appear promlslng there ar 

uncertainties regarding the geothermal resource in the Twentynine 

Palms area. his, along with the limited potential app1·cations 

o the resourc , results in a priority rating of III" 

5. Desert Hot Sprin s 

Desert Hot Springs is the fourth fastest growing community in 

Cali ornia (Riverside County Department of evelopment). It is 
we 1 known for its extensive geothermal resources, which directly 
underl·e tfe city and are presently used for the numerous health 

spas found there. Although the resource has een studied in dep h 
or its possible use in _,~trict space heating and cooling, aqua­

cu ture, and greenhouses, such projects have yet to be implement d. 
Recently the city of Desert Hot Springs has established an -n 'gj 

ommission in an attempt to correct this shortcoming and attract 

potential users for the area's - ~thermal resources. 
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Desert Hot Springs 's a desert recrea ion-oriented community near 

Interstate 10, ten miles north of Palm Springs and 70 miles from 

the center of the Los Ange es-San Bernardino metropolitan area. 

Manufacturing and industrial enterprises are nearly absent in 

Desert Hot Springs, with over 90% of the land zoned for industry 

within the city limits presently vacant (Riverside County Depart­

ment of Development). A Southern Pacific main rail line is located 

5 miles to the south. 

Uncertainties regarding resource definition and econom'cs of po­

tential uses were weighed against positive factors, resu ting in 

a priority rating of II for Desert Hot Springs. 

6. Palm Desert 

Palm Desert is located in the exclusive Palm Springs region of 

R'verside County. It is a major resort area with expensive second­

home and condominium developments. Industrial development is ab­

sent, with residential and office-commercial development stressed 

in the area. Housing and land costs are high. 

There is only one geothermal resource identified for the Palm Desert 

area; a well designated RV-32 by the CDMG. While the data presented 
for this well is with'n the riteria, the resource is uncertain and 

there is indication that the identified resource temperatures are 

gros ly overstated. Preliminary recent investigation by CDMG indi­

cates t at the alm Desert a ea resource is only in the 20° t 25 c C 

(68 0 to 77°F) range. 

Pa m Desert is located on State Highway 111 near the rich agricul­

tural area of the Coachella Valley. Interstate 15 and 2 major rail 

lines are located 5 to 6 miles north. 

Uncertainties regarding the Palm Desert resources and the possibility 
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that the resource temperature is actually qu'te ow warrant a 
priority rating of only IV. 

7. Mecca 
The Mecca area is located on the northwestern side of the 

Salton Sea in the agriculturally rich Coachella Valley of River­
side County. The Coachella Valley is a prime agricultura area 

serving the southern California market. It is amply supplied with 
imported Col rado River water via the Coachella Canal. Although 
over 100 miles from the metropolitan los Angeles area, transporta­

tion systems are well established. State Highway 1 1 connecting to 
Interstate 10 and a main Southern Pacific rail line traverse the 
Mecca area. 

Although geothermal resource temperatures are relatively low, the 
resource is shallow and is already being applied to agricultural 
and aquacultural projects. Recently a greenhouse operation using 
geothermal fluids has located in the Mecca area. An aquaculture 
operation using ge thermal fluids for the raising of prawns has 

been recently located in the Mecca area. 

Although temperatures are low in the Mecca area it received a 
priority rating of II. This is based on several factors, such 
as low land costs, shallow depths and the recent siting of hor­
ticultural and aquaculture activities in the area with conti nui ng 
interest by others to locate there. 

North Shore/Fountain of Youth Resort 
This remote desert area is located on the northeast side of 

the Sa ton Sea on the Riverside-Imperial County border. It is 
presently an area of resort/medicinal spas frequented primarily 

.n the wi nter months by travel I • reti rees. The permanent year­

round population is low, but is increasing as mobile home parks are 
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being established. Unsuccessful attempts at aquaculture using 

geothermal fluids were made here; however, failure was for usi­

ness reasons and not attributable to the geothermal resource. 

The North Shore/Fountain of Youth Resort area lacks a community 

infrastructure and available housing. Although located near 

State ighway 111, it is re atively isolated from any population 

centers. Comb'ned with other identified constraints, it warrants 

priority rating of V. 

9. Salton Sea Field 

The Sa ton Sea Fie d is a large geothermal resource area in 

the Imperial Valley which is currently receiving much attention 

for both electrical generation and direct-use applications. Sever­
al e ergy companies are actively exploring and developing geothermal 

resources for several power p ants planned for the area. Tempera­

tures are high, but there are high salinities wh'ch cause engineer­
ing and waste disposal problems. The Salton Sea Field is in the 

Salton Sea KGRA. It was recently the subject of an environmental 

document which would allow the designation of a geothermal overlay 

zone to permit geothermal development. 

Rich in agriculture, the Salton Sea Field offers many potential 

direct-use applications. Po ential applications include agri­
bu s; nes s- or; ented pa rks of comme I"Ce, 1i ves tock render; ng, gree n­

houses, crop dehydration, and other agriculturally related applica­

tions. The Imperial Valley is a well-established agricultural center, 
with major highways and ra·l lines. 

The city of Cal; atria has conducted pre-zoning activities, iden­

tified local industrie with expressed interest in retrofitting, 

has a 1 cal "initiator" and owns a moderate temperature well. These 

factors warrant a high priority of I. 
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10. East Mesa 
T e East Mesa area is located on the eastern edge of the
 

Imperial Valley near the Mexican border. Although most of the
 

KGRA in which this geothermal area 's located is on desert lands.
 
a significant portion is located in agricultural fields. Oppor­


tunities are similar to the Salton Sea Field, however salinities
 

of identified geothermal fluids are considerably lower than the
 
Salton Sea Field and the geotherma areas of the Imperial Valley.
 
It is reported that some local private home space heating is being
 
done with geothermal hot water sources.
 

The lower salinities and high temperatures warrant a priority rating 
of II. This is further augmented by available agricultural land 
and the possibility of cascading from existing and planned power 

pl ants (r1AG~~A and Repub1i c Geothenna1. Inc.). 

Other areas in Imperial Valley, due to high salinities and very 
deep location of reservoirs in the other geothermal areas in the 
Imperial Valley (i.e. Westmorland, Brawley, Heber and El Centro), 
these areas did not meet the criteria for near-term economic direct­
use development as outlined in this study. However, the possi ility 
of cascading from existing and planned power plants and use a 
abandoned wells should not be ignored for longer term development. 
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egion E - South Coast 

1.	 Paso Robles 

The Paso Robles area is locat d adjacent to U.S. Highway 101 
in northern San Luis Obispo County. It is primarily a rural agri ­

cultural area with the City of Paso Robles (population 9,163) as 

the major community. Paso Robles is known for its hot water spas 

and there are some agricultural applications currently using the low 
temperature geothermal resources found there (Source: San Luis 

Obispo Planning Department). 

The town of Paso Robles ·s located along a rna or Southern Pacific 

rail line. It also has access to the Central Valley via Highway 46. 

The potential for co-located applications of the shallow low te pera­

ture resource is great enough to warrant a priority rating of II. 

2.	 Ontario Hot Springs 

Ontario Hot Springs is located near the Pac·f·c Ocean, adjacent 

to U.S. Highway 101, ten miles south of San Luis Obispo and 5 miles 

north of Pismo Beach. Little is known about Ontario Hot Springs, 

other than its use as a spa. Most of the and use in the immediate 

area appears to e residential, some agriculture and open space. An 
oil shipping facility is a few miles to the west. A major rail line 
traverses the area. 

Although information on this resource is limited, its strategic 
location coupled with potential co-located activities, good trans­
portation and lack of any perceived major constraints warrants a 

pri ority rati ng of I. However, an "i nit i ator" is needed if the 

resource is to reach its potential. 

3.	 Aqua Caliente 

Aqua Caliente hot springs are located in the rugged Santa Ynez 
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Mountains of Santa Barbara County. There are no paved access roads 

to this area situated in the Los Padres National Forest. The 

ruggedness and remoteness of this site excludes it from any fore­
seeable development of the geothermal resources for the near term.• 

The isolation of this resource in the Los Padres National Forest 

severely limits its potential. Priority rating is V. 

4. Ojai 

The identified Ojai area geothermal resource lies approximately 

6 to 10 miles northwest of the town of Ojai in Western Ventura County. 

Access to the identified resources is limited and they are located 

within the boundaries of the Los Padres National Forest. 

Similar in constraints as Aqua Caliente, Ojai's priority rating is 

also V. 

5. Los Angeles - Hunt"ngton Beach 

Geother al resources have been disc vered in the Los Angeles Basin 

while rilling fa oil. Several wells in the Huntington Beach area 

have very high water temperatures and potential applications exist 
nearby. The County of Los Angele and the CDMG are currently in­
vestigating he hot water resources found in many 0·1 wells in Los 
Angeles Coun y. 

The Los Angeles Basin is one of the argest metropo itan areas in 
the United States and has many varieties of potent"al applications for 
geothermal fluids c -located with its oil fields. Interest by local 
gencies in the area is increasin~'as the potentia use of hot Wa er 

oil wells is being examined. However. there may exist institutional 
barriers at this time which may limit the nEar-term potential of use 
of the geotherma resources. 
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The major barrier may be the permit processing time in this area. 

Although it varies from one ocal jurisdiction to another, the 
time necessary for permitting can be relatively slow, th s inhib­

iting the near term application of geothermal resources. Addition­
al institutional barriers may delay direct-use due to uncertainties 
regarding ownership and right-to-use of hot water from an oil well. 

Oil companies do not wish to be c assed as utilities. These fac­

tors rate a priority of II. 

6. San Bernardino 

The San Bernardino area is a large metropolitan area generally 
associated with the larger Los Angele metropolitan area. Popula­
tion growth is occurring rapidly in San Bernardino, as is commercial 

development. The two identified geothermal resource areas are lo­

cated on the north and south sides of the City of San Bernardino. 
Occurrence of the geothermal resources correspond to the major 

faults transecting the San Bernardino area (San Jacinto and San 

Andreas Faults.) There are indications that the occurrence of usa­
ble geothermal resources is localized along these faults and may be 

of limi ed use (COMG, 1981). The COMG, under DOE sponsorship, has 

also investigated the San Bernardino geothermal resource area. 
This report, to be published in 1982, will address geology, geo­
physical investigations, shallow and moderately deep hole tempera­
ture surveys hydrology, geo-chemistry, seismicity, exploratory 
dr" ing and resource evaluation of the San Bernardino area 
(CDMG,1981). 

he southern resource are9 is located near the intersection of 

Interstates 10 and 15, and it is currently under investigation 
(funded by the CEC) for utilization in the San Bernardin Water 

District waste treatment plant. The City of San Bernardin is 
also conducting a feasibility study for a geothermal heating dis­

trict (also funded by the CEC). The northern resource is located 
in the foothi ls of the San Bernardino Mountains in an area of 
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continuing residential development. 

The potential applications in the San Bernardino metropolitan 
area are numerous. There are numerous commercial and industrial 

enterprises, as well as residential and institutional units, which 
are near the hot water resources. 

Priority rating of II was given to the San Bernardino area. How­
ev r, given the current activities tak'ng place in the area, i.e., 

resource assessment and applications feasibi ity study, it could 

be elevated to a priority I if activiti 5 result in development 

in the near term. A strong initiator must be given a clear charter 
with full support of the local government. 

7. Lake Elsinore 
The Lake Elsinore community is a fast-growing area situated in 

southwestern Riverside County, 50 miles from the Los Angeles-Orange 

County metropolitan area. here is an extensive amount of commercial 
and industrial zoned parcels within the city limits, (Riverside 

County Department of Economic Development). Northeast of the 

city centet is an area known as \·Jarm Springs Valley, much of which 
is zoned for manufacturing. It is directly adjacent to Interstate 15 
and a Santa Fe branch rail line, The area north of Lake Elsinore 
(4+ miles) is he site of clay mines and the manufacturing of brick, 
tile and other clay products. Geothermal resource may exist in 
this area as well. 

The community is aware of its existing geQthermal resource wh'ch 
has historically been used for resort and spa ac~ivities in the city 
of Lake Elsinore and in the general region. An identified spring, 
low in OS with a temperature .,.50°C, exists near the city center, 
There are addi ional hot sprinf. (?50°C) to he north and south. 
Glen Ivy Hot Springs, to the north, and Murrieta Hot Sp ings, to 
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the south. may also have potential direct-use applications 

(other than as resort spas). Murrieta Hot Springs is located 

near the rap·dly growing communities of Temecula and Rancho 

Ca1iforni a. 

Lake Elsinore ho ds significant promise as a near- erm target area 

and has been given a priority rating of I. 

8. Winchester 

The Winchester area is located approximately 6 miles south of 

the ity of Hemet in western Riverside County. It;s approximately 

75 miles from downtown Los Angeles and 30 miles from the Riverside­

San Bernardino metropolitan area. Hemet;s a well-known southern 

California retirement community and a west coast center for mobile 

home and recreational vehicle manufacturing. he surrounding region 

is a productive agricultural area. The area is serviced by major 

highways and a Santa Fe branch rail line ;s present. 

The Winchester area is primarily large parcel agricultural ands. 

Much of the uplands areas have een subdivided into large parcel 

residential (5 acres-plus) lots. There is an abundance of flat 
buildable land intermingled with uplands and hilly areas. 

Predicted growth patterns in the Winchester area may inhibit geothermal 
applications outs'de of greenhousing or other compatible agricultural 
uses. Increasing land costs further lower its priority to a rating 
of II I . 

.. 
9. Warner Hot Springs 

Warner Hot Springs is a re atively isolated area in northern 

San Diego County. It is located along State Highway 79, a two 

lane road travers'ng the Laguna Mountains. The community of Warner 

Hot Springs is small, composed of many vacation homes. Local business 
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revolves around ourism and recreational activities. Warner Hot 
Springs is physically set on a hillside/canyon area on the west 
side of a large valley in which Lake Henshaw is also located. 
The elevation is 3l~2 feet and it may experience snow in the 

•	 winter months. A small dirt airstrip is located west of the 
community and no r i1 line enters the region. 

A major residential/commercial development is currently planned 

for the Warner Hot Springs area. Extensive redevelopment of the 
Warner Hot Springs resort is underway along with a geothermal 
resource assessment program at the hot springs. A large subdivision 

project is planned and the developer ·ntends to maximize use of 

the geothermal resources. Along with the subdivision. the deve op­
ment plan 'ncludes a l50-room hotel. SOO-seat indoor/ou door 

theater/cultural center, medical clinic and community support 

bus i nesses. (Source: CEC Staff). I f the geotherma 1 resources 
in the area prove sufficient to be economically u ilized for the 

planned development, fossil fuel displacement could be substa tial. 

The extent of the proposed development creates a situat"on warrant­
ing a high priority. his is tempered by the fact that the projects 
are in planning and that economic feasibility will depend on load 
utilization fact rs and capacity of the resource, both of which 
are yet to be defined. These. plu the aforementioned limitations 
set a priority of III. 
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Applications Assessment 

I. District Heating &Cooling 

Most single applications canna economically utilize all of the 

commercially valuab e energy in a geothermal direct energy supply 

system. This leads one to consider at lease mini-heating districts 

with multiple or cascaded applications. In heating districts with 

ut'lization factors of 20 - 25% for space heating, it has been found 

that he addition of commercial/industrial loads, with utilization 

factors up to 80%, can improve the overall economics of a direct 

energy system by a factor of two or more. Without the encouragement 

of the organized development of heating districts, large scale utili­

zation will be hampered T especially for individual small businesses. 

Therefore, this category of application must have the highest priority 

for marketing of this resource. 

1. Intra-community systems show an "0" in the Economics and in 

the Economic Development factors reflecting the 1 wer economics of 

a pure heating district without a commercial/industrial load. The 

economic development occurs when commercial/industrial 1 ads are added. 

Branch plants is not an appropriate factor for OH&C hence is not 

rated. The avera 1 importance of a community heating district warrants 
a top priority of I. 

2. Parks of Commerce - These systems are the most ideal use of a 

geothermal hot water resource. The space heating application requires 
fluid temperatures in the range of 60 - 90°C (140 - 195°F). It is 
d ngerous to transmit f uids above 195°F through m nicipal pipelines, 

w erein the public may gain access to such flulds. Process temperatures· 

of 43 - 121°C (110 - 250 n F) cover the major applications suitable for 

thi re ource. This warrants a priority of I. 

3. Small Scale Electric - In this project, S E is handled as a 

thermal load requiring fluid temperatures of at least 82°C (180°F) for 
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Israe i salt pond technology (Ormat turbine)93 to over 150°C (300°F) 

for other organic turbine technologies. These systems can furnish a 

good year-round load with a utilization factor on the order of 85%. 

To be economic. at small scale (<:lOMWe) the effluent fluids must be 

cascaded into an additi nal thermal load, such as a heating district. 

These systems have the potential of permitting a small community to 

get into cogeneration and achieve a degree of local energy independence. 

These units can put electricity into the grid sold at PURPA rates, 

with buy ba k at conventional rates. It permits local power generat'on 

in the event of power outages in the grid. This concept may become 

the bridge between large scale geothermal electric generation and 

direct utilization projects. The state of the art is being assessed 

by the CEC. Limitations in technology demonstration limit the priority 

to a II. 

II. Commercia &Public Facilities 

Commercial includes: retail sa es entities, such as drug stores, 

markets. car dealers, etc.; and retail services such as car washes, 

laundries, cold storage plants, etc. Public facilities include schools, 

hospitals, local government buildings, etc. he latter is combined with 

commercial> since both are usually co-located and require similar unit 

thermal loads and temperatures. They are separated to reflect the 

possible differences in financing hookup/retrofits. 

This area is separated from intra-city heating distri t in recognition 

that for private businesses, different project development option are 

available for pipelines an retrofitting; 4.e., the mini-district ~long 

main street. It is not expe ted that commercial and ublic acilities 
will directly lead to "branch plant" expansion; howevel', replication 

will be aided by demonstrations such as Susanville's pub ic building 

heating istrict. This stable mult'-~ser load warrants a priority of I. 
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III. Intensive, Confined Growing 

This area warrants the highest business application priority. 

The markets for most intensive or confined grown products is grow­

ing; the energy sensitivity to energy interruption and cost impacts 

on cost of sales is one of the highest. Confined growing in green­

houses is believed to be practiced in every county containing geo her al 

resources hence replication can be high. Confined growing and raising 

of crops and livestock has a close temperature fit with available re­

sources and there is international historical experience for this 

application. There already are three branch plants in the Imperial­

Desert Re ion. However, one must recognize that experienced, highly 

qualified technicians are equired in confined growjng, s well as a 

thorough knowledge of the confined-grown-product market and all of 

the national and international orces that play on that market. This 

requirement applies to red meats, poultry, horticulture an the rest 

of this area of application. 

1. Horticulture - This segment of confined growing is the most 

uited for geothermal application. The move has already started by 

three operations in the mperial-Desert Region. Also, commercial 
greenhouse operations occur in most of the geothermal counties in 

California. The California and U.S. market~ continue growing. Again, 

it is a high technology business and requires good marketing expertise. 

Though energy sensitive a large operation is required to fully 

utilize even a small-scale direct-use energy source. The unit heat 

load in California amounts to 1 to 1.5 therms/yr/sq.ft. of greenhouse. 

It would require on the order of 1,00 ,000 sq. ft. of I'glass~ to 

fully ur'lize a 1500 gpm well at 180°F. This requires an organized, 

multi-application devel0 ment to achieve optimum economics. The 

industry is typically: family owned and operated, conservative 

business peo 1 that know their business. Based up n direct contacts",38 
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the owners generally exhibit a reluctance to diversify into geothermal 

development, as well as greenhouse plant expansion. There is evidence 

that there is lack of expertise for attempting to accomplish both for 

large scale commercial operations. This indicates that communities 
• desirous of attracting these industries must be prepared to either 

directly develop the geothermal utility or to have it done hrough a 

franchise with a developer. 

Besides potted plants and cut flowers, raising of seedling conifers 

for reforestation is included in this category. The Boise-C scade 
operation in Cove Fort Oregon has commercially demonstrated a l6-fold 

improvement in production and survival rate (4 each) for geothermal­

raised seedling conifers. Horticulture carries the highest priorlty of I. 

2. Red Meats - The most common confined-raise red meat is fresh 

premium pork and Danish European and Canadian bacon and other premium 
processed pork. Sausage pork need not be of this premium grade. From 

past PRDA and PON engineerin and economic analyses, it has been found 

that there is a growth market in the U.S. for confined raised pork. Over 

90 a California's 1.5 million annual pork carcass con umption is 

imported primarily from the midwest. Traditionally, pork has been raised 

in the U.S. on corn. In Canada and Europe, premium pork is raised on 
barley. Barley is a premium re meat feed that, when compared on a 
$/ b. of meat produced, can compete w·th corn. A confined pork raising 
facility with a feed mill using barley as the grain base, can compete 
in California with the midwest. Education and demonstration, beyond the 
current very small efforts, will be required to accelerat this appli­

cation. Additional slaughtel racilities (also a potential geothermal 
appli ation) are required or a large scale-up in California pork pro­
duction to meet the existing market and potential Far East market. 

F'nancing hrough the California Financing Authorities must be held 

under l5~ for this and most successf agr'cultural enterprises. 
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Cattle ralslng or extended growing in the colder cattle counties 

using geothermal energy has been studied and found analytically to 

pay for th capital required. However, education and demonstration 

will be required to promote a large scale replication. Potential 

projects in this area are in evaluation by members of the industry. 

This area warrants a priority of II. 

3. Poultry and Eggs - Have been raised on geothermal heated 

systems in Hungary. Energy sensitivity requires application in the 

colder climates. U.S.jCalifornia demonstration will be required for 

large scale use. Replication in this industry isn't expected to be as 

high as it is possible in the red meat industry, since most poultry 

ranches are located in thE central -valleys. A priority of II is 

assigned to this area. 

4. Solid Vegetables - Such as tomatoes and cucumbers fit geothermal 

energy very well. This area does not enjoy the same market maturity 

nor the size of operations that horticulture does, hence it carr'es a 

priority 0 II. 

5. Fresh Mi k Dairy - This area has been studied on PROA's and 

milk pasturization us'ng geothermal heat has been practic d in Klamath 

Fal s, Or gon. he economics are government regulated through con­
troversial price supports, and there is some consolidation into larger 

operations with a consequent reduction in the number of smaller opera­

tions, hence this area rates a priority of II. 

IV. Waste Processing &Methane Gtneration 

Waste processing and methane generation from was es can use low 

grade energy from the end of a geothermal cascade. Treatment ponds 

can daub e their capacity, thereby deferring pond expansion, Methane 

generation has been econ mically marginal at best. Usually about 1/2 

of the methane generated has to be burned to furnish the heat required 

for commercial product'on of methane. In PRDA and PON studies, the 
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use of geothermal tail waters can result in a commercially viable 

methane operation. This permits efficient cogeneration from low 

grade geothermal resources. It is best that this system be inte­

grated with the source of the waste stream. In Modesto, the water 
• district fuels their vehicles with methane generated from packing 

plant wastes (a non-geothermal system). San Bernardino's project 

can be a demonstration of geothermal applied to waste processing. 

Limited demonstration res ricts the priority of this area to a II. 

V. Food & Kindred Products 

This sector has been studied under a PRDA in Louisiana. 2 

1. Meat Products - Meat processing lends itself to geothermal 

application. A PRDA stud'ed geothermal refrigeration for meat pack­

ing. 28 As stated before, California needs, simultaneously, additional 

pork raising and pork slaughter capacity. Generally, however, addi­

tional fac'lities are being planned for the midwest and southeast. 

California labor costs are excessive for this indust-v. It is hoped 

that rising transportation costs can counter this limitation. This 

warrants a medium priority of III. 

2. Dairy Products - Limitations in this industry are tied to the 

fresh milk subsidy mentioned before. Siting is tied to large, nearby 

markets, but distance from those markets's being extended by high 

land costs. This also carries a priority of I I. 

3. Fruit & Vegetable Processing - Like Brady Hot Springs, an onion 

drying facility, onions and potatoes can be shOpped to the processing 

for up to 400 - 500 miles. Some processes are hig temperature and' 

will require cascading from an electric power plant. This is a highly 

seasonal business. Astute planning and buying are required to result 

in a reasonable load factor from extended operations. This area carries 

a priority of II based upon the Brady H.S. facility. 
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4. Animal Feed Processing - Previous PRDA39 and PON40 efforts 

have studied and designed systems integrated into pork ra·sing opera­

tions. Local feed production for medium to large scale operations can 

reduce feed costs by 20%.20,21 There is ivestock feeding resistance 

to use alfalfa dried at geothermal temperatures in the U.S .• even 

though such is practiced in New Zealand. Demonstration of new feed 
20, 1 . . d Th . area h a prl0rl.. t f I I I sys t ems 1S requlre. 1S as yo. 

5. Bakery products - Baking temperatures are in the range of 

geothermal-electric production. Bakeries are usually located in met 0­

politan areas. These limitations result in a low priority of V. 

6. Severa es - Malting, using geothermal. has been studied in 

Oregon. 36 t is believed that considerable matching of resource site to 

raw material and end-product distribution wil be required. his in­

dustry sector will have to be studied in Phase II before a higher priority 

can be assigned. This has a priority of IV. 

V. Lumber &Wood Products 

1. Sawmills &Planning Mills - This industry is not in an expansion 

mode, and historically has resisted capital expenditures. 4 
,7 Mi ls are 

sited near timber supplies. Systems studies have been conducted and there 

is a fi with geothermal energy.4 Early demonstration probably req ires 

co-location with a geothermal site. It should be no ed that many modern 

mills are already alternative energy-fueled and some are co-generators; 

hence, priority for geothermal marketing need not be high in this 

application; This area carries a priority of IV. 

2. Furniture &Wood Products - Contrary to 1. above, this area has 

a better fit, except for lack of historical experience (other than in 

Klama h Falls). A previous branch plant attempt was made in Susanvi leo 

The community's inexpertise in economic development, at that time, re­

sulted in no eothermal application. Energy sensitivity ;s relatively 

- ~O ­



low. This has a priority of II. 

V I. Selected Paper Products 

.. Kraft paper and paper board containers is a growth marke with 

high prices at recycle centers. This application warrants further 

study in Phase II. Paper board m'lls may fall in the same category. 

Paper pulp trees are very limited in California; hence, paper pulp 

mills are scarce and environmentally difficult to site. Pending further 

study, this area carries a priority of II. 

VIII. Selected Chemicals &Allied Products 

This area has been previously studied. 7 It was found that 'table 

salt was one of the few potential products. Such application would 

require significant redesign of drying equipment. The fertilizer in­

dustry, for some time. has not been able to compete with foreign prices 

and hence is not in an expansion or capita expenditure mode. Energy 

intensity of product warrants maintaining a surveillance of this indus­

try, This group carries priorities of IV and V. 

IX, Geother al Electric Effluent Resource 

This resource potential is extensive in total thermal capacity at 

the Geysers and potential y in Imperia Valley. However, the current 

institutional barriers preclude it occurring in the near term. These 

barriers include the ina 'lity of oil companies to act as a hot water 

utility and likewise for electric utility companies to enter into the 

business of development and 0 eratio of hot water systems. Most hot 

water systems are small-to-medium enterprizes ($1 to $10 million) which 

ormally is too small for large resour e developers or large utilities. 
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Conventional Energy Displacement 

For the California Energy Commission1s compliance with the Biennial 

Report requirements, an estimation of the potential for conventional 

energy displac ment and general trends relat'ng to California's future.. 
energy pitture has been made. The estimated projection of annual 

fossil fuel displacement after 10 years of development is presented 

in Table 6. 

Industry sectors had to be selected on the basis of pertinent energy 

data availability. These were selected and adjusted to fit the 

"Applications" previously described. A measure of the industry size 

or level of production in 1980 is presented as a means of establishing 

total energy consumption for the sector. It has been assumed, in 

most cases, that natural gas consumption is the major fixed facility 

space conditioning and process energy form. This is conservative, 

since diesel fuel and propane are consumed in remote areas for these 

heating requirements. This annua energy consumption in million therms 

is listed. It was then assumed that the de-regulation of natural gas, 

the lower price of alternative energies and successful demonstrations by 

peer firms would b come an incentive to a significant portion of in­

dustry to seriously consider an alternative energy application project. 

This could be either a retrofit from a nearby source or a new facility 

at an alternative energy resource site. The percentage penetration 

in 10 years was est "mated between about 5 to 10%, depending upon the 

viability of he industry a d its fit with geothermal. One will not 

be able to free use of geothermal energy; however, successful geo­

thermal demonstrations, now underway, can, "like lemmings", induce 

industry to adopt geothermal and biomass or other price-co petitive 

thermal ener y resources. Geot ermal can be the bellwether, but site 

restrictions may cause certain firms to seek similar but other forms 

of alternative thermal energy. 
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Geothermal direct use has the potential of daub ing the net production 

of methane from animal, human and food process wastes. This not only 

conserves fossil fuels, but produces same and offers the possibility of 

economic cogeneration using a moderate grade of geothermal heat. The 

total estimated annual displacement of 72 million therms amounts to 

over 50 million barrels of oil per year. 
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Table 6 - Estimated 10 Year Projection of Fossil Fuel Displacement 

.. 
Industry 

California 
Production 
Capacity 
1980 

Annual 
Energy 
Consumption 

(106 therms) 

otential Annual 
Fossil Fuel 
Displacement 

(106 therms) 

Heating Districts (1) N.A. N.A. 5 

All Greenhouses 3.260 acres 178 18 

Pork Raising & 
Process'ng 

1.500,0 0 (2)carcasses 45 4.5 

Pou 1try & Eggs 721 x 103 ton 13.911 

Cattle 1. 74 x 106 ton 18.97 2 

Dairies 5.2 x 
610 ton 6 .42 7 

Waste Processing .A. NJ.. 1 
r 

• :> 
(3) 

Food &Kindre Prod cts $14.85 x 109 267(4) 13 

ad Products N.A. 36. ( ) 2 

Selected Paper Products N.A. 10 
(4) 

10 

e eete hemicals N.A. 16L (4 ) 

PR CTED TO L At UA DISP A EME ,u 72 

(1i elu es Cammer ial, but no industrial load. 

(2)	 alifurn'a Consllmp ion in Carcasses; assumes disp acement b intras ate 
devel ment and se of alternative energy so ree. 

, 3)
\ . Produ En methane from livestock wastes only.
 
( )"'PP)'O>' ,ate consunption natura gas for seCt rs consiaere i r rei) r t.
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RECOMMENDATIONS &CONCLUSIONS 

1.	 It is recommended that this information and the data and contacts 

developed in produc'ng this document be utilized to focus the 

CEC geothermal marketing program . 
• 

2.	 To accomplish a successful marketing effort, the CEC must establish 
•	 a geothe al information center with inter-ties with other cogni­

zant state agencies, academic institutions and appropriate re­

search and information entities. The data and information must 

be maintained in a useful form and kept up to date. 

3.	 This information will be used to focus Phase II to c01tact agencies, 

associations and business firms in the top three priorities. Within 

remaining funds, the effort will be directed to identify and initiate 

definition of specific projects. 

4.	 The areas and applications with priorit'es of I, II and III should 

be focused on in the near-term marketing effort. The other areas 

should be entered into the data bank and as conditions within the 

areas and applicatio s change, the priority rating shou d also be 

updated. Remember, a viable firm with a clear need and an intent 

to use alternative resources automatically warrants a priority of 

I. These firms must receive the righ information and technical 

assistance to assure that a project does not fail through ignorance 

or inexpertise. 

5.	 Geothermal supply systems must be developed in a most co t e fective 

•	 manner. Remoteness of most geothermal sites is one factor that 

must be considered in marketing geothermal direct energy. Geot erm 

's not found in an economic form in the great central val eys ­

the bread basket of the State. Rather, it is found along the coast 

and along the eastern slope of the Sierras. (Clean, economic forms 

of this energy are projected to be a very sma,l portion of the total 
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geothermal energy found in the fertile Imperial Valley.) Hence. 

geothermal direct energy supply systems must produce energy at a 

price that is less than competing forms of energy. From horticul­

tural industry contacts, it has been found that this lower cost 

energy must, in turn, be used as a counter balance to the higher • 
cost of transport from these more remote sites to metropolitan 

trade and (product) market centers. This compensation for increased 

transportation requires that direct-use geothermal supply systems 

must be most cost effective in design. and construction and operation. 

•
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GLOSSARY 

Cascading - Flowing or stepping down to decreasing levels of effluent 
temperature in multiple applications 

Geothermal - Having to do with the heat of the earth's interior• 
Direct(heat) use - A geotherma resource used without conversion to 

another form of energy 

Near-term - For this study, two to five years for project implementation 

Intensive Growing - Grown in an articially controlled environment to 
increase yield, such as a greenhouse 

Geothermal Resource - An identified hydrothermal production site as shown 
by hot springs or wells or high heat flow 

Hydrothermal - A geothermal resource that is wet steam or hot water 

KGRA - Known Geothermal Resource Area 

Park of Commerce - An industrial park of several individual entities 

Initiator - A responsible, committed project leader with the ability to 
carry forth aggressively, a direct-use project 

Low Temperature - Geothermal resources which are identified as being 
between 50 - 100°C (122-2l2°F) 

Moderate Temperature - Boiling to 150°C (300 C F) 

TDS - Total Dissolved Solids in mg/l or parts per million 

Impediments - Constraints in the way of utilizing geothermal direct heat 

Cogeneration - Conversion of geothermal heat into electrical energy and 
thermal energy 

Multiple Use - Several direct heat applications of a single resource 
through cascading, often in a Park of Commerce

• 
Energy Sensitive - A business or process within a business that will be 

adversely effected by either an energy interruption 
or by an excessive increase in energy costs. Energy 
sensitive businesses usually have either a produc 
that has energy as a signficiant percentage of cost 
of sales (6 - 80%) or a roduct that is significantly 
deteriorated in quality or marketabi1"ty if subjected 
to a loss of energy supply. Most greenhouse or other 
confined environment controlled raising of livestock 
fall in this latter category. 
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Generic Industry - Segment or category of industry; e.g., greenhouse 
operations, cattle feeding, sugar processing, 
po ato processing, or industr'es categorized by 
the first 2 - 3 digits of the SIC code. 

PRDA - Program Research and Development Announcement. Announcement 
to procure engineering and econom"c analysis studies in the •
demonstration of geothermal direct-use projects funded by DOE. 

PON - rogram Opportunity Notice - Announcement of a competitively-pro­
cured design and construct"on of a geothermal direct-use project 
at a specific site for a field demonstration. Cost-shared funding 
with DOE. 

Small-scale Electric - Electric generators usually under 10 million watts 
«lOMWe), u ually using a binary cycle energy 
convers"on system for use on resources under 
150°C (300°F). 

Institutional Ba·rriers - Permitting procedures, regulations and environ­
mental activities directed at impeding geothermal 
development, includin direct-use projects. 

•
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CONTACTS - BY REGION 

Region A - Geysers 

Stan Walker 
Director of Planning, Colusa County 
Colusa, CA 
(916) 458-7407 

Region B - San Francisco Bay Area 

Paula E. Blaydes 
Consultant (formerly with GRIPS) 
Santa Rosa, CA 
(70?) 545-1732 

Pranab Charrawarti 
Planning Director, Sonoma County 
Santa Rosa, CA 
(707) 527-2412 

Mi chae1 Co1e 
Geothermal Planner, Sonoma County 
Santa Rosa, CA 
(707) 527-2917 

Anthony McClimans
 
Senior Planner, Napa County
 
Napa, CA
 
(707) 253-4416 

Region C - Sierra-Cascades 

Gordon Ash
 
Senior Planner, Modoc County
 
Alturas, CA
 
(916) 233-2582 

Starlyn S. Brown
 
Senior Planner Lassen County
 
Susanville, CA
 
(916) 257-6177 

Jerry K. Grove 
Public Works Director, Modoc County 
Alt ras, CA 
(916) 233-3215 
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Allan Giffen
 
Planner Kern County Planning Dept.
 
Bakersfield, CA
 
(805) 861-26 5 

Ted Hil ton
 
Planning Director, County of Inyo
 • 
1ndependence, CA 
(714) 878-2411 

Al McGreehan • 
Assistant Planning Director, Plumas County 
Quincy, CA 
(916) 283-2000 

Randy Pestor
 
Executive Director
 
Inyo-Mono Association of Governmental Entities
 
Bishop, CA
 
(714) 872-4351 

Carl Rimbee
 
Farm Advisor, Cooperative Extension
 
Susanvill e, CA
 
(916) 257-5506 

Mar Totten
 
Planning irector, Lassen County
 
Susanvi le, CA
 
(916) 257-6177 

Region D - Imperial Desert 
Region E - South Coast 

Mer e Albright
 
(formerly with County of Los Angeles
 

Dept. of Camm nity Development)
 
os Angeles, CA
 

Kith Downs
 
Associate Planner, County of Riverside
 

iversid CA
 
(714) 787-6181 • 

Chris T. Higgins
 
Geologist
 
California Div. of Mines &Geology
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Kerr-Me ee (Chemic 1 Corporation) 
P. O. Box 367
 
Trona, CA 93562
 
(714) 3 2-43
 

C. Lee Kiernan 
Planning Director 
City of Desert Hot Springs 
Desert Hot Springs, CA 
(714) 329-6 11
 

Larry Markham (Lake Elsinore, Winchester)
 
Developme t Consultant
 
28690 Front St., Suite 210
 
Temecula CA 92390
 
(714) 676-6672
 

Ri cha rd Mi tche11 
Planning Dept., Imperial County 
(714) 352-8184
 

David E. Pierson 
Director, Public Works 
Imperial County 
(714) 352-2851
 

William Sorensen 
Newspaper ublis er, City Planner 
Ca ipatria 
(714) 348-224
 

Steve Wilson 
Senior Planner, County of San Bernardino 
Environmenta Improvement Agency 
San Bernardino, CA 
(71 ) 383-1417
 

Sylvia Woodburn 
Economic Research Specialist 
County of iverside Dept. of Development 
Riverside, CA 
(7.14) 7 7-2035
 

- 109 ­



CONTACTS - STATEWIDE 

Agricultural Council of California 
Sacramento, CA 
(916) 443-4887 

C. Forrest Bacon •Sr. Geologist 
CA Div. of Mines &Geology 
Sacramento, CA 
(916) 322-9918 " 
Sandra E. Bressler 
Earl Warren Legal Institute 
U. C. Berkeley 
(415) 848-3037 

Robert Burt 
Cal ifornia tlnufacturers Association 
Sacramento, CA 
(916) 441-5420 

California Association of Nurserymen 
Sacramento, CA 
(916) 448-2881 

California Cattlemen's Association 
Sacramento, CA 
(916) 444-0845 

California Financing Authorities 
Sacramento, CA 
(916) 445-9597 

California Grain and Feed Association 
Sacramento, CA 
(91 6) 441 - 2272 

Cal i forni a State Flori sts Associ ati on 
San Francisco, CA 
(415) 495-6780 

California Pork Producers Association • 
Sacramento, CA 
(916) 924-4090 

Vashek Cervinka 
Planning (Energy) 
CA Dept. F ad &Agriculture 
Sacramento, CA 
(916) 445-6719 
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James Cothern 
gricu1tura1 Economist 

Cooperative Extension Servi e 
U. C. Davis 
(916) 752-2092 

Jim Davey 
Mechanical Dept. 
Director Energy Projects
L.B.L.jU. C. Berkeley 
(415) 843-2340 

Ray Hasek, PhD 
Horticultural Specialist 
Cooperative Extension Services 
U. . Davis 
(916) 752-0412 

Hunter Johnson, PhD 
Vegetable Special 'st (Greenhouse) 
Cooperative Extension Service 
u. C. Riverside 
(7 4) 787-3432 

Paul J. Lienau 
Director 
Geo-Heat Utilization Center 
(Technica Assistance) 
Klamat Falls, Oregon 
(503) 882-6321 

Oscar Lorenz, PhD 
Cha i rman 
Vegetable Crops 
U. C. Davi s 
(916) 752-1741 

Robert Miller 
Farm Advisor - Confined Swine Raising 
Tulare County 
(209) 733-6363 

Robert Pearl 
Food Science Technology 
Cooperative Extension Service 
U. C. Davis 
(916) 752-0980 
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Cecil Pi erce 
Farm Advisor - Cattle Ranching 
Modoc County 
(916) 233-2123 

Steven M. Ramirez •Director 
Dept. of Economic and Business Development 
Sacramento, CA 
(916) 322-5665 

Douglas Stockton 
State Geothermal Officer 

Richard Thomas 
Asst. State Geothermal Officer 

Div. of 0; &Gas 
Department of Conservatio~ 

Sac amenta, CA 
(916) 445-9686 

Lyle Tomlin
 
Special Projects (Geoth rmal Office)
 
U. S. Bureau 0 Reclamation 
Sacramento, CA 
(916) 484-4504 

George B. E. West, D.V.M. 
Animal Pathology 
Bureau of Animal Health 
CA Dep . of Food &Agriculture 
U. C. Davis 
(916) 753-2059 
(916) 445-4191 

Western Greenhouse Vegetable Growers Association
 
Robert Munion, President (1981-82)
 
7787 East Jahant Rd.
 
Acampo, CA 95220
 
Gary Hickman, Farm Advisor (Secn~tary)
 
San Joaquin Co.
 • 
(209) 944-3711 
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